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Loke  County  Cor  imi  ss  loners 
Lake  County  Courthouse 
Poison,  Mt.  5S860 

RE:     Lake  County  High.  Hazard  Location  Study _ 


Gent  1 emen : 

Please  find  attached  the  final  report  of  the  Lake  County  High  r!i/:ard  Location 
Study.  This  final  report  i  ncor  pc^ra  tes  tlie  review  co:::'M-nts  that  v.^^re  received 
from  the  Hlghvjay  Traffic  Safety  Division. 

All   of  the  sites  have  recommended  short  term  improvements,   that  consist  mainly 
of  signing.     Vie  have  attempted  not  to  oversign,   these   locations,  but  to  only  do 
tliat  \/nich   is  necessary  to  reduce  the  haza  rdousness  of  each  location. 

There  were  a  total   of  28  reported  accidents   recorded  at  the  11   sites  studied 
during  the  3~year  period  from  1977  thru    1979  for  an  average  of  9-33  accidents 
per  year.     Based  on  the  assumption  that  the  traffic  will    increase  five  percent 
each  year,    it   is  estimated  that  these  sites  will   experience  approximately  3^ 
I'cported  accidents   in  the  next  five  years   if  nothing   is  changed  at  these  locations. 

Existing  docu-v,  rit  :t  ion  available  to  the  Kighway  Safety  DiN'ision   indicates  that 
the  type  of   i  mip  rcvemen  t  s  recommienced  for  short  term  i  mp  r :  ,  a  '-.n  t  s   in  this  report 
normially  reduce  accidents   rates  by  at   least  50^-     Based  on  the  S/'y/k  3\'erage 
economic   loss  per  accident   in  ''en  •■.an  a  ,   the  c:--  st  r'  -  :t  ion  of  the  short  term  improvement 
V'.iou  1  d  result   in  a  total    rm/inos  to  the  ti'aveling  public  .  e  r  SlS^-P'-'O  :'ur!ng 

the  next  five  years,   this   is  more  th^in  ^ight  timas  t'"^e  S]3,-35  estimated  cost 
to  construct  the  short  term  i  mprov  e.van  t  s  . 

V.'e  wish  to  thank  all   of  you  for  your  efforts   in   reviewing  the  draft  documents 
recently.     V.'e  vvou  1  d  also  thark  'as   Sh^f  er  for  his  time,  v. hen  each  site     a  s  visited. 

If  ycu  VAOuld  hav(;  a.iy  fijrtl'ier  a.ue  s  t  i  on  s  ,   please  do  not  hesitate  to  contact  us. 
V.'e  have  enjoyed  ccpletlng  this  project  for  Lake  County. 

Sincerely, 

SfAHLY  ENGINEERING  &  ; "    . ■    '  . "S 
■  / 


.   David  Stahly,  President 
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INTRODUCTION 

During  the  Fall  of  1981,  Lake  County  initiated  a  project  to  eliminate  or 
alleviate  existing  problems  at  high  hazard  accident  locations  throughout  the  County. 
With  technicial  assistance  from  the  Department  of  Justice,  Highway  Traffic 
Safety  Division,  ten  original  sites  were  selected  for  study.     During  a  field 
review  in  November  of  I98I,  an  additional  site  was  added,  making  a  total  of 
eleven  sites. 

After  interviewing  various  Consultants  for  developing  the  study,  the  Lake 
County  Commissioners  selected  the  firm  of  Stahly  Engineering  and  Associates 
in  associatdon  with  Clete  Daily  and  Associates. 

The  basic  intent  of  the  study  is  to  analyze  each  site  in  relation  to  the  degree 
of  hazardness  and  establish  a  priority  ranking  for  project  improvements  based 
on  the  composite  hazard  ranking  and  cost  benefit  ratios.     The  study  will  also 
present  recommended  improvements  and  provide  a  method  for  Lake  County  to  continue 
the  program  in  the  future. 

The  locations  of  the  various  sites  are  shown  on  the  Site  Location  Map,  Figure 
1 .      The  s  i  tes  are : 


Site  1 


Hillcrest  Drive,  Poison 


Site  2 


Kerr  Dam  Road,  Poison 


Site  3 


Skyline  Drive,  Poison 


Site  k 


Irving  Flats  Road,  West  of  Poison 


Site  5 


County  Road  and  Turtle  Lake  Road 


Site  6 


Fin  ley  Point  Road,  East  of  Poison 
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Site  7  Theresa  Adams  Road,  Southeast  of  Arlee 

Site  8  County  Road  Northwest  of  St.   Ignatius(4  mi  W  of  hk  Bar  on  93) 

Site  8A  County  Road , Northwest  of  St.  Ignatius 

Site  9  County  Road  Southeast  of  Ronan 

Site  10  FAS  530,  County  Road  East  of  Ronan 
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BASIC  STUDY  OUTLINE 


The  study  is  segregated  into  three  phases  which  best  achieve  the  purpose  and 
scope  of  the  study.    These  phases  are: 

Phase  1  -  Data  Collection 

This  phase  includes  the  preliminary  organization  of  the  project  including 
scheduling,  form  processing,  field  data  collection  and  reduction  of  data. 
Accident  data  was  obtained  from  reports  filed  at  the  Department  of  Justice. 
Traffic  counts  were  taken  at  each  location.     The  average  daily  traffic  was 
determined  by  applying  factors  for  seasonal  and  hourly  variations. 

Other  data  collected  in  the  field  included  measurement  of  road  widths  and 
geometries,  an  inventory  of  traffic  control  devices,  turning  movement  counts 
and  observation  of  traffic  operations. 

Phase  2  -  Analysis  of  Data 

This  phase  included  the  determination  of  hazard  indices  for  each  location 

by  using  the  Federal  Highway  Administration  Report  No.  FHWA-RD-77~83  "  Identification 

of  Hazardous  Locations"  and  DCA  Project  No.  79-0^-01-01  report.  Computations 

involved  with  accidents,  volumes,  capacities,   indicator  values  and  other  aspects 

of  hazard  indices  were  performed.     From  these  computations  a  hazard  ranking 

list  was  assembled. 


Phase  3  -  Evaluation  of  Corrective  Measures  and  Priority  Listing 

This  phase  includes  the  determination  of  improvements  that  would  reduce  or 

eliminate  certain  types  of  hazards  at  the  accident  locations.  Preliminary 

designs  of  those  improvements  include  mostly  signing  and  stripping.     The  improvements 

are  based  on  short  term  improvements  and  in  some  cases  long  term  improvement 

suggestions  are  given. 

Cost  effectiveness  calculations  of  the  improvements  at  each  location  are  determined 
by  preparing  preliminary  cost  estimates  and  computing  economic  benefit  to 
arrive  at  a  cost-benefit  ratio.      The  composite  hazard  index  ranking  and  cost  - 
benefit  ratio    determine  the  final  priority  listing. 

HAZARD  INDICES 

Seven  hazard  indices  are  used  as  the  basis  of  ranking  hazardous  sites.  The 
following  are  brief  descriptions  of  each  index  including  data  format,  data 
collection  and  indicator  scaling. 

1.     Number  of  Accidents  -    This  indicator  provides  an  historical  background 
of  accidents  at  the  investigation  site.     In  the  case  of  Lake  County,  a  three 
year  period  of  1977  to  1980  was  used.     Since  all  accident  forms  are  filed 
with  the  Highway  Patrol  and  the  Montana  Department  of  Highways  Planning  and 
Research  Bureau,  data  is  relatively  accessable.     Continuation  of  the  program 
using  this  indicator  will  present  little  problem  since  the  number  of  accidents 

can  easily  be  updated  periodically.    The  reader  should  be  aware,  that  the  number 
of  accidents  discussed  at  each  site,  are  the  number  of  reported  accidents.  There 
is  a  good  possibility  that  many  of  the  sites  have  had  additional  non-reported 
acc  i  dents . 
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Figure  2  is  a  curve  extracted  from  FHWA  Report  No.  FHWA-RD-77-83 ,  which  is 
used  to  determine  this  indicator  value.    The  data  base  is  number  of  accidents 
per  year.    This  indicator,  as  all  of  the  seven  indicators  used  in  the  report, 
is  scaled  between  0  and  100.    An  average  of  two  accidents  per  year  in  a  three 
year  period  indicates  a  hazardous  location,  which  is  an  indicator  value  of 
33.    Ten  accidents  on  the  average  per  year  is  used  to  designate  very  hazardous 
locations,  which  is  an  indicator  value  of  67. 

2.    Accident  Rate  Indicator  -    This  indicator  somewhat  compensates 
for  any  incomplete  information  provided  by  the  number  of  accident  indicators 
in  that  an  exposure  value  is  provided  by  stating  the  relationship  of  accidents 
to  the  volumes  of  vehicles  using  the  roadway  or  intersection. 

The  data  base  for  this  indicator  is  number  of  accidents  per  million  entering 
vehicles.     In  the  case  of  an  intersection,  million  entering  vehicles  is  the 
sum  of  the  average  daily  approach  volumes  on  a  1 1   legs  of  the  intersection, 
multiplied  by  the  number  of  days  in  the  analysis  period.     Although  the  accident 
rate  indicator  is  a  very  important  part  of  the  hazard  index  ranking  the  data 
collection  is  possible  only  when  a  continued  program  of  traffic  counting  has 
been  performed.     In  lieu   of  a  past  counting  program  spot  counts  adjusted  by 
yearly  volume,  increases,  seasonal  variations,  daily  variations,  and  hourly 
variations  may  be  necessary  to  develop  an  average  daily  traffic  figure  applied 
to  the  analysis  period. 

Figure  3  represents  the  graphic  plot  of  accident  rate  versus  indicator  value. 
As  before,  the  indicator  value  ranges  between  0  and  100. 
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3.  Accident  Severity  Indicator  -    Although  there  are  many  factors 
involved  in  the  severity  of  accidents,  stat  i  st  ica 1   studies  over  a  significant 
number  of  years  have  given  fairly  reliable  dollar  values  in  terms  of  economic 
loss  for  each  type  of  accident.     The  accident  severity  indicator  correlates 

a  probable  cause  and  effect  relationship  which  aids  in  the  determination  of 
the  level  of  accident  reduction  measures  required.     Severity  values  can  also 
be  used  as  a  determinant  of  benefits  resulting  from  various  improvements. 

The  data    base  for  accident  severity  is  average  relative  severity  in  thousands 
of  dollars.     Data  collection  for  the  use  of  the  severity  index  is  convenient 
in  that  the  type  of  accident  relative  to  severity  is  coded  on  the  accident 
report  form,  thus  making  the  computation  of  accident  severity  relatively  simple. 

Table  1  presents  the  relative  severity  index  values  for  each  type  of  accident. 
Once  the  type  of  accident  has  been  established.  Figure  ^  enables  the  user 
to  access  an  indicator  value.     Figure  4  is  a  graphic  plot  of  the  average  severity 
in  thousands  of  dollars  versus  the  indicator  value  which  is  based  on  a  scale 
of  0  to  100. 

4.  Volume/Capacity  Ratio  Indicator  -    The  Volume/Capacity  Ratio  Indicator 
incorporates  the  basic  volume  information  for  a  location,  and  "normalizes" 

this  data  to  compensate,  to  some  extent, for  the  number  of  lanes,  traffic  mix, 
control  devices,  and  turning  directions.    This  enables  all  classes  of  road 
to  be  compared  equally.     The  V/C  Indicator  does  not  rely  on  accident  records. 
Estimates  of  hazardousness  must  be  based  totally  on  non-accident  measures. 


TABLE  1 
REUTIVE  SEVERITY  INDEX 


TYPE  OF  ACCIDENT 


RSI 


Multi-Vehicle,  At  Intersection 

URBAN 

RURAL 

Entering  at  angle 

$  <«.300 

$1<t.l«00 

From  same  Direction  —  both  going  straight 

2,800 

5.100 

From  same  direction  —  one 

turn,  on  straight 

2,500 

5.100 

From  same  direction  —  one 

stopped 

3.800 

5.200 

From  same  direction  -  all 

others 

2,000 

6,300 

From  opposite  direction  — 

both  going  straight 

't.'tOO 

20,000 

From  opposite  direction  — 

one  left  turn,  on  straight 

Jt,<i00 

IS.ltOO 

From  opposite  direction  -- 

all  others 

2,700 

3.800 

Not  stated 

3.800 

5.200 

Multi-Vehicle,  Non- Intersect  Ion 


Going  opposite  direction  —  both  moving 

Going  same  direction —  both  moving 

One  car  parked 

One  car  stopped  In  traffic 

One  car  entering  parked  position 

One  car  leaving  parked  position 

One  car  entering  alley  or  driveway 

One  car  leaving  alley  or  driveway 

All  others 

Not  stated 

Motor  Vehicle  with  Pedestrian,  At  Intersection 
and  Non- Intersect  ion 

Vehicle  going  straight 
Vehicle  turning  right 
Vehicle  turning  left 
Vehicle  backing 
All  others 
Hot  stated 

Single  Vehicle,  at  Intersection 

Col  I Islon  with  train 
Col  I Islon  with  bicycle 
Injury  In  vehicle,  Jacknifed 
Collision  with  fixed  object  In  road 
Overturned  In  road 
Left  road 

Single  Vehicle,  Non- Intersect  Ion 

Col lislon  wi  th  tra In 

Collision  with  bicycle 

Iikjury  In  vehicle,  Jacknifed 

Collision  with  fixed  object  In  road 

Overturned  In  road 

Left  road  at  curve 

Left  road  on  straight  road 

Other  One  Motor  Vehicle,  At  Intersection 
and  Non-Intersection 

Fell  from  moving  vehicle 
Collision  with  animal 
Collision  with  other  object 
All  others 
Nont  stated 


$  't,'tOO 

$19,600 

2  ,900 

8,100 

1 ,600 

S  ,600 

it,  200 

6,800 

1,900 

2,300 

1 ,200 

2.700 

3,'tOO 

6,000 

2,000 

1 ,700 

7,600 

3.400 

6,000 

$20,000 

$<<9,000 

13,600 

1 1 ,200 

17,100 

11 ,200 

20,600 

1 1 ,200 

\k,5QQ 

11,200 

11 ,200 

11 .200 

$26,700 

$39,100 

13.100 

31.900 

5.200 

2,000 

5.500 

7,000 

9.200 

7.500 

5.200 

12,300 

$26,700 

$39,100 

13.100 

"31 .900 

5.200 

2,000 

6.300 

9,200 

10,000 

9,400 

7.600 

12,400 

5.200 

10,500 

$15,000 

157.200 

It,  800 

1 ,800 

4.700 

•  4,400 

5.200 

2,000 

3.200 

3.400 
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The  Volume/Capacity  Ratio  as  used  in  this  study,  takes  the  following  form: 

1    =  ^^'^ 

C         2k (capaci  ty) 

While  this  is  not  the  standard  expression  for  the  volume/capacity  ratio 
it  does  provide  an  idea  of  the  average  use  of  the  facility  throughout  the 
day  and  gives  emphasis  to  ADT. 

The  FHWA  Report  suggests  that  level  of  service  C  be  used  in  determination 
of  capacity.     In  this  analysis,  the  capacity  value  usually  obtained  for  an 
intersection  must  be  doubled,  since  the  two-way      flow  of  traffic  must  be 
considered.    The  standard  determinations  of  intersection  capacity  are  based 
on  one-way  flows.    Methodology  presented  in  the  Highway  Capacity  Manual 
1965,  was  used. 

Figure  5  presents  a  graphic  plot  of  the  volume/capacity  ratio  versus  the  indicator 
value  which  is  also  scaled  between  0  and  100. 


5.     Sight  Distance  Indicator  -  Sight  distance  is  an  obvious  indicator 
of  the  hazardousness  of  a  particular  location.     This  indicator  also  does  not 
rely  totally  on  accident  records  but  is  a  function  of  the  roadway  environment 
and  geometry. 


The  data  used  to  determine  this  indicator  is  the  ratio  of  sight  distance  present 
to  that  specified  as  desirable  in  the  appropriate  AASHTO  guides  for  the  type 
of  location  involved.     Actual  sight  distances  were  measured  in  the  field  in 
some  cases.    Table  2  presents  the  minimum  stopping  sight  distance  on  wet  pavement 
for  various  design  speeds. 


TABLE  2 

MINIMUM  STOPPING  SIGHT  DISTANCE 
(Wet  Pavements) 


DESIGN 

SPEED 

STOPPING  SIGHT  DISTANCE 

mph 

(kph) 

Ft. 

(m) 

200 

(  61.0  ) 

ko 

(  Sk.k  ) 

275 

(  83.8  ) 

SO 

(  80. ) 

350 

(106.7  ) 

60 

(  96.5  ) 

^75 

{]kk.S  ) 

70 

(112.6  ) 

600 

(182.9  ) 

For  a  non-intersection  location  the  minimum  desireable  sight  distance  is  the 
safe  stopping  sight  distance  (SSSD)  on  approaches  to  the  potential  hazard. 
In  the  case  of  a  signalized  intersection  or  a  four-way  stop  controlled  intersection 
the  distance  from  which  the  control  device  becomes  visable  on  a  given  approach 
is  the  sight  distance  of  interest.     On  two-way  stop  controlled  intersections 
a  minimum  of  four  sight  distances  are  critical  -  the  distance  at  which  the 
stop  sign  becomes  visiable  on  each  approach  controlled  by  stop  signs  and  the 
sight  distance  each  way  along  the  road  to  be  crossed  when  the  driver  is  stopped 
at  the  proper  position  on  the  most  critical  approach. 

A  Sight  Distance  Ratio  Indicator  must  be  determined  for  each  approach  to  a 
hazardous  location.     However,  a  single  Indicator  Value  must  be  determined 
for  a  particular  location  for  use  in  the  Hazard  Index  formula.    To  accomplish 
this,  the  FHWA  report  recommends  that  a  weighted  average  of  the  two  highest 
Indicator  Values  be  used  as  the  Indicator  Value  for  that  location.     The  highest 
Indicator  Value  would  be  weighted  2.0  and  the  next  highest  value  weighted  1.0. 
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Figure  6  shows  the  relationship  between  Sight  Distance  Ratio  and  Indicator 
Va 1 ue. 

6.     Driver  Expectancy  Indicator  -     Driver  Expectancy  relates  to  the 
readiness  of  the  driver  to  respond  to  events,  situations,  or  the  presentation 
of  information.     It  is  a  totally  subjective  parameter  which  attempts  to  deal 
with  the  drivers  experience  rather  than  an  event  on  the  roadway.     For  example, 
horizontal  curves  immediately  beyond  the  crest  of  vertical  curves  or  stop 
signs    around  horizontal  curves  are  locations  where  driver  expectancy  contributes 
to  the  hazardousness  of  a  location. 

The  data  imput  for  this  indicator  is  a  Driver  Expectancy  Problems  Rating  for 

each  approach  to  the  site  under  consideration.     A  form  for  use  in  determining 

this  rating  is  shown  on  Figure  7-     Each  site  was  visited  by  one  or  more  individuals, 

and  the  average  of  the  values  assigned  to  each  approach  by  each  individual 

was  used  as  the  approach  rating. 

The  form  suggested  for  use  in  the  FHWA  report  would  rate  each  approach  on 
a  scale  from  0  (excellent)  through  6  (critical). 

Figure  8  shows  the  relationship  between  Driver  Expectancy  Problems  Rating 
and  Indicator  Value. 

As  with  the  Sight  Distance  Indicator,  an   Indicator  Value  is  determined  for 

each  approach  to  a  particular  location.     Then  the  weighted  average  of  the 

two  highest  Indicator  Values  is  determined  and  this  Value  is  used  as  the  Indicator 

Value  for  that  location.     Again,  the  highest   Indicator  Value  is  weighted  2.0 

and  the  next  highest  Value  is  weighted  1.0. 
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DRIVER  CXPICIAHCY  PRODKHS  RATIIlC  FORM 

R*lingt; 

0  --  Nothing  unr»pccted  or  unusual  «t  thU  1oc«tion. 

Actions  required  (if  $ny)  entirel/  consilient  with  driving 
strAte^y  on  ^pprotch. 

Stdiidjrd  geomclrjf,  with  palhwdy(s)  for  intended  laoveBtent(s) 
cle«rly  evident. 

No  interferences  bjr  other  traffic  likeljr. 

1  — 
.     2  " 

3  —  Situation  smewhat  unexpected. 

Driver  xn/st  be  alert,  but  should  be  able  to  respond  adequately 
at  *1ast  ninute*  to  most  combinations  of  adverse  circunstances. 

Some  initial  confusion  on  intended  path(s)  or  inovernent(s). 

Interference  from  other  traffic  may  create  some  degree  of  confu- 
sion or  uncertainty  for  average  driver. 

«  — 

5  — 

6  —  Very  unusual  situation;  will  "surprise*  nany  unfamiliar  drivers. 

Driver  required  to  nake  major  chtnge  In  driving  tactics  froo  those 
e»nployed  over  past  few  ailes. 

At  least  a  'near  accident*  alrx)st  eipected  if  driver  is  even  rort- 
erately  inattentive;  evasive  acltons  likely  to  be  required. 

Intended  pathway(s)  confusing  under  fairly  normal  traffic  or 
lighting  conditions. 

Other  traffic,  or  lack  of  It,  aggravates  situation  and  misleads 
driver  or  deprives  him  of  irnporlant  cues. 


Approach  Rat  ing 

0         12         3         4         5  6 


1 — 
1 — 

■  — r 
 1  

 1  

 J  

 1  

 1  

—\  

 \  

— 1 
— 1 

1 — 

 1  

— 1— 
 1  

 1  

 \  

—4— 

1 — 

 1  

 \  

 \  

 1  

— 1 — 
— I — 

— 1 
— \ 

Figure  7.     Driver  expectancy  problems  rating  form. 
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7.     Information  System  Deficiencies   Indicator  -  This  is  a  subjective 
indicator  of  the  adequacy  of  the  systems  at  a  location  to  enable  the  driver 
to  make  correct  judgements  and  decisions.     An  inadequate  information  system 
creates  a  hazardous  situation. 

The  data  input  for  this  indicator  is  an   Information  System  Deficiencies  Rating 

for  each  approach  to  the  site  under  consideration.     A  form  for  use  in  determining 

this  rating  is  shown  on  Figure  9-     As  with  the  Draver  Expectancy  Problems 

Rating,  each  approach  was  rated  by  one  or  more  individuals  and  the  average 

of  this  rating    was  used  as  the  approach  rating.     The  Information  System  Deficiencies 

Rating  form  provides  for  rating  each  approach  on  a  scale  from  0  (excellent) 

through  6  (critical). 

The  Indicator  Values  for  Information  System  Deficiencies  are  again  determined 
from  a  linear  scale  using  the  above  limits  as  control  values.     Figure  10  shows 
the  relationship  between  Information  System  Deficiencies  Rating  and  Indicator 
Value.     An   Indicator  Value  is  determined  for  each  approach  and  the  weighted 
average  of  the  two  highest  values  is  used  as  the   Indicator  Value  for  that 
location  again  using  weighting  factors  of  2,0  and  1.0  respectively. 
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iHFORfy^TION  STSUH  OEFICllHCUS  RATING  FORH 

Rilings: 

0  —  Information  for  required  decisions  complete  and  unambiguous. 

Styns.  markings,  delineation  in  good  repair,  clean,  highly  visible. 

'Positive  9uid«r>ce*  U«ds  driver  lo  tpproprUte  p<th;  Mkcs 
•error'  difricult. 

Apprtuch  speeds  of  wosl  drivers  «re  approprlite. 

light  decision  load;  eas/  «nd  obvious. 

2  — 

3  —  Sone  information  Uclilng  or  somewhat  misleading. 

Siijns  should  be  novrd  or  Augnicnted  for  better  visibility  or  to  pro- 
vide nore  decision  time. 

Visibility  of  signs,  markings,  and  delineation  barely  adequate. 

Advisory  speed  information  should  be  changed  slightly,  or  added. 

Hediun  decision  lo^d;  average  driver  will  be  able  to  handle  situa- 
tion, but  nay  he  «  little  uncomfortable. 

4  — 

5  - 

6  —  Istportant  information  missing. 

Complete  new  "information  system'  needed  —  design  and  installation. 

Present  signs  end  markings  in  very  poor  condition;  need  rep1acr*nrnt. 

Speed  limit  and/or  advisory  speed  needed;  either  ciissing  or  totally 
inappropriate  at  present. 

"Positive  guidance"  on  appropriate  path  lacking;  a  clutter  of 
negative  del incation  only. 

Heawy  decision  load;  complete  attention  of  average  drUer  required; 
a  "tense"  situation  at  best. 


Approach 

A 

B 


0 

h 


Rating 
3 


Figure  Information  system  deficiencies  rating  form. 
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HAZARD  RANKING 


Once  all  of  the  data  has  been  collected  to  use  in  the  computation  of  individual 
hazard  index  values  and  the  indicator  value  has  been  computed,   indicator  values 
and  necessary  data  is  transferred  to  the  Hazard  Index  Basic  Computation  Sheet. 
Separate  sheets  are  included  with  each  site  analysis.     Each  indicator  is  weighted 
according  to  decisions  based  on  the  FHWA  Report.     The  weighting  factors  are 
fractional  portions  of  unity.     When  all  nine  indicators  established  in  FHWA 
report  are  used  the  sum  of  weights  is  equal  to  one.     In  the  case  of  Lake  County, 
two  indicators  were  omitted,  the  Traffic  Conflict   Indicator  and  the  Erratic 
Maneuvers  Indicators.     They  were  omitted  because  their  value  of  inclusion  in 
the  report    was  not  felt  to  be  any  deterent  in  the  ranking  of  hazardous  sites. 
The  use  of  seven  indicators  produces  a  strength  of  evaluation  of  confidence. 

The  results  of  the  hazard  index  computation  sheet  are  summarized  in  matrix 
form  in  order  to  arrive  at  a  hazard  index  ranking.     Ranked  sites  are  listed 
in  decreasing  order  of  hazardness  from  1   to  11.     This  information  is  shown 
on  Table  3. 

COST  FACTOR  (CP.) 

The  costs  are  developed  by  preliminary  estimation  of  required  quantities  based 
on  current  prices  as  tabulated  from  average  bid  prices  of  similar  projects. 
The  costs  should  not  be  considered  a  quote  or  final  estimate  of  actual  work. 
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Even  though  Lake  County  maintenance  crews  are  capable  of  performing  the  majority 
of  the  work,  the  costs  are  based  on  contract  prices  in  order  to  correlate  with 
costs  requiring  contract  bid  letting.     The  costs  also  do  not  include  administrative, 
preliminary  design  details  or  field  layout  which  occur  in  some  short  term  improvements. 
The  costs  of  the  improvements  for  each  site  is  shown  in  the  cost  estimate  tables 
included  in  the    discussions  of  each  site. 

A  cost  per  vehicle  was  then  determined  by  dividing  the  cost  of  the  improvements 
by  the  total  number  of  vehicles  entering  that  location  over  a  period  of  five 
years.     A  five  year  period  was  selected  because  this  is  a  reasonable  design 
life  for  a  project  involving  new  signing.     If  the  recommended  improvement  for 
a  location  involves  an  alignment  change  or  something  other  than  signing,  the 
design  life  would  probably  exceed  five  years.     However,  using  an  analysis  period 
exceeding  five  years  would  tend  to  overemphasize  those  locations  where  signing 
improvements  only  are  recomnended . 

A  cost  factor  (C.F.)  was  developed  for  each  location  using  the  chart  shown 
on  Figure  11.     The  cost  factor  will  be  a  value  ranging  from  10  (highest  cost 
per  vehicle)  through     100  (lowest  cost  per  vehicle).     The  relationship  between 
cost  per  vehicle  and  cost  factor  will  be  linear.     Any  cost  over  $0.0^5/vehicle 
will  have  a  cost  factor  of  10.     It  is  felt  that  no  project  should  be  given 
a  cost  factor  of  zero.     Table  k  summarize     the  cost  and  cost  factors  for  each 
s  i  te . 
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COST  FACTOR 


TABLE  k 


SITE  IMPROVEMENT  COST    AND  COST  FACTORS 


8A. 


9. 


10. 


DESCRIPTION 

Hillcrest  Drive 

Kerr  Dam  Road 

Sky  1 i  ne  Dr  i  ve 

Irving  Flats  Road 

County  Road  £  Turtle 
Lake  Road 

Finley  Point  Road 

Thersa  Adams  Road 

County  Road  N.W.  of 
St.  Ignatius 

County  Road  N.W.  of 
St.  Ignatius 

County  Road  S.E.  of 
Ronan 

FAS  530,  County  Road 
East  of  Ronan 


IMPROVEMENT 
COSTS 


520.00 

^,310.00 
2,805-00 
it25.00 

975.00 
1 ,595.00 

850.00 

885.00 
1  ,280.00 
790.00 

960.00 


No. VEHICLES  FOR 
5  YR. 
PERIOD 


1  ,0^0,250 
1  ,359,625 
292,000 
54,750 

602,250 
693,500 
164,250 

292,000 

54,750 

401 ,500 

1  ,726,950 


COST  PER 
VEHICLE 


$0.0005 
0.0035 
0.01 
0.008 

0.002 
0.002 
0.005 

0.003 

0.023 

0.002 

0.0006 


COST  FACTOR 
(Figure  1 1 ) 


99 
93 
80 
84 

96 
96 
89 

94 

53 
96 

99 
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PRIORITY  INDEX  (P.I.) 


The  final  step  in  the  evaluation  of  the  hazardous  locations  is  to  develop  a 
Priority  Index  (P.I.)  for  each  location.     The  Priority  Index  is  the  weighted 
average  of  the  Hazard  Index  and  the  Cost  Factor.     The  Hazard  Index  is  weighted 
0.75  and  the  Cost  Factor  is  weighted  0.25.     The  Priority  Index  formula  will 
thus  take  the  following  form: 

P.  I  .  =    0.75  (H.I.)      +    0.25  (CP.) 

Table  5  shows  the  computations  for  the  priority  index  for  each  site.  From 
this  computation  table,  a  final  priority  list  is  shown  in  Table  6. 

IMPLEMENTATION 

The  priority  lists  have  been  arranged  in  a  manner  that  budget  considerations 
can  readily  be  applied  in  the  decision  to  proceed  with  improvements.     The  priority 
ranking  should  be  the  major  consideration  in  selecting  which  sites  will  be 
receiving  funds  first.     However,  when  limited  funds  are  available  it  may  be 
wise  to  do  only  partial  projects,  or  skip  over  projects  to  keep  within  the 
budget. 

As  an  example.  Site  #2,  the  curve  on  the  Kerr  Dam  Road,  and  Site  #3,  Skyline 
Drive,  both  have  a  combination  of  signing  and  curve  widening.  If  the  budget 
would  not  allow  the  curve  widening,  but  the  signing,  then  the  signing  should 
be  accomplished.    This  will  help  reduce  the  haza rdousness  of  these  locations. 
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TABLE  S 
PRIORITY  INDEX  COMPUTATION 


HAZARD  INDEX 
RANK 

HAZARD 
INDEX 

COST 
FACTOR 

PRIORITY  INDEX 
0.75  (H.I.) 
+0.25  (C.F.) 

rr\  1  ur\  1  it 
RANK  SITE 

1 

67.88 

96 

7^.91 

1 

6 

2 

65.32 

9^ 

72.49 

2 

8 

3 

62.08 

89 

68.81 

3 

7 

k 

59-61 

93 

67.96 

k 

2 

5 

57.56 

80 

63.17 

1 

3 

6 

56.^18 

96 

66.36 

5 

5 

7 

5^.53 

96 

64 . 90 

6 

9 

8 

^5.53 

Sk 

55.15 

9 

h 

9 

^^.82 

99 

58.37 

8 

10 

10 

39.87 

99 

54.65 

10 

1 

11 

23.39 

53 

30.79 

1 1 

8A 
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PRIORITY  LIST 


ESTIMATED 

PRIORITY  SITE  PRIORITY  INDEX  COST 


#6  7^.91  1,595.00 


#8  72.49  885.00 


#7  68.81  850.00 


#2  67.96  4,810.00 


#5  66.36  975.00 


#9 


64.90  790.00' 


#3  63.17  2,805.00 


#10  58.37  960.00 


#4  55.15  425.00 


10  #1  54.65  520.00 


11  #8A  30.79  1,280.00 


Total  Cost      $  15,895.00 
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PROGRAM  CONTINUATION 


Since  the  basic  format  of  the  study  has  been  outlined  and  an  initial  priority 
list  established,  continuance  of  the  program  is  strongly  advised.     The  findings 
and  recommendations  of  this  study  will  soon  become  obsolete  without  continued 
updating  at  least  on  an  annual  basis. 

The  indicators  used  in  this  evaluation  permit  the  analysis  of  locations  with 
completely  different  characteristics  to  be  performed  on  an  equal  basis.  Additional 
locations  evaluated  in  the  future  can  be  compared  with  those  locations  already 
studied.     Priorities  can  easily  be  adjusted  as  the  Priority   Index  is  not  dependent 
of  the  number  of  locations  studied.     Also,  cost  estimates  can  be  updated  without 
reworking  the  entire  Hazard  Index.     Therefore,  the  Priority   Indexes  can  easily 
be  up  dated  periodically. 

The  following  recommendations  in  the  continuance  of"  the  pro'gram  are  offered 
to  Lake  County: 

1.  The  Highway  Patrol  and  Sheriff's  office  should  be  assessed  for 
copies  of  accident  reports  on  a  continuing  basis. 

2.  One  person  should  be  assessed  with  the  responsibility  of  the  program 
to  insure  that  all  data  is  being  supplied,  processed  and  filed. 

3.  An  accident  cluster  map  should  be  maintained. 

k.     Develop  criteria  for  the  inclusion  of  additional   sites  to  be 
analyzed. 

5.  Coordinate  any  traffic  counting  programs  that  may  exist  or  establish 
a  counting  program. 

6.  Analyze  new  sites  according  to  the  procedures  of  this  study  and 
include  them  in  the  priority  list  when  warranted. 
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SITE  #1 
HILLCREST  DRIVE 

LOCATION  AND  EXISTING  CONDITIONS 

Site  #1,  Hillcrest  Drive  is  located  on  the  southeast  edge  of  Poison,  just 
outside  the  City  Limits.     It  is  just  east  of  where  Hillcrest  Drive  crosses 
the  railroad  tracks. 

Hillcrest  Drive  has  an  asphalt  surface     twenty  feet  wide.     The  right  of  way 

width  is  60  feet^     Along  the  hazard  section  of  the  roadway,  there  are  fairly 
substantial  ditches  on  each  side.     This  section  of  the  roadway  also  has  many 
driveways  joining  the  roadway,  along  with  a  rolling  terrain,  which  does  create 
bad    conditions  when  vehicles  are  traveling  fairly  fast. 

Reference  is  made  to  the  Existing  Condition  Sketch,  Figure  1-1. 

ACCIDENT  ANALYSIS 

During  the  three  year  period,  there  was  one  accident.     This  was  an  angle  collision 
at  a  driveway;  probably  being  caused  by  the  restricted  sight  distance.  Reference 
to  Figure  1-2  for  the  collision  diagram,  followed  by  the  Accident  Summary. 

The  average  accident  severity  at  this  location  is  $^^00.00. 

The  average  yearly  number  of  accidents  is  0.33  accidents  per  year  and  a  yearly 
traffice  volume  of  0.208  million  vehicles. 

The  accident  rate  calculates  to  be  1.59  accidents  per  million  entering  vehicles 
(MEV) . 
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Figure  1-1 


COLLISION  DIAGRAM 


  FROM      JAN  1,  1977        jO      DEC  31.  1979 

STAHLY  ENGINEERING  &  ASSOC. 


SITE  LOCATION        HILLCREST   DRIVE   AND   FOUT  Y  DRIVEWAY 

PERIOD     3  YEARS 
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1715  FRI.  JAN.  28.  1977 


HILLCREST  DRIVE 


NUMBER  OF  ACCIDENTS 


1     PROPERTY  DAMAGE  ONLY 


0    INJURY  OR  FATAL 


1      TOTAL  ACCIDENTS 


SYMBOLS 


MOVING  VEHICLE 
BACKING  VEHICLE 


—  NON-INVOLVED  VEHICUE 

X-   PEDESTRIAN 

PARKED  VEHICLE 
□        FIXED  OBJECT 
•        FATAL  ACCIDENT 
O        INJURY  ACCIDENT 


TYPES  OF  COLLISIONS 


—  REAREMD 
*•  '*     HEAD  ON 

SIDE  SWIPE 
>*tnr»'   OUT  OF  CONTROL 
LEFT  TURN 
RIGHT  ANGLE 


SHOW  FOR 
EACH  ACCIDENT 


1.  TTME,  DAY.  DATE 

2.  WEATHER  AND  ROAD 
SURFACE  -  IF  UNUSUAL 
CONDITION  EXISTED 

3.  NIGHT  -  IF  BETWEEN 
DUSK  AND  DAWN 
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Figure  1-2 


TRAFFIC 

Peak  hour  traffic  counts  were  gathered  on  Wednesday,  November  25,   1981  between 
the  hours  of  7:30  and  8:30  a.m..     The  counts  were  15  vehicles  east  bound  and 
17  vehicles  west  bound  for  a  total  of  32.     Using  a  morning  peak  hour  factor 
of  .056,  the  average  daily  traffic  is  estimated  to  be  570  ADT. 


The  capacity  of  the  roadway  for  level  of  Service  C  operation  is  1 90  vehicles 
per  hour.     Therefore,  the  Volume  Capacity  ratio  is  : 

v/c  =  570 


2k  (190) 


=  0.125 


SIGHT  DISTANCE,  DRIVER  EXPECTANCY,  AND  INFORMATION  SYSTEM  DEFICIENCIES 
The  existing  sight  distance  at  the  top  of  the  hill    is  200  feet.     This  corresponds 
to  a  speed  limit  of  30  mph.     The  present  posted  speed  limit  is  35  mph.  The 
minimum  Safe  Stopping  Site  Distance  for  this  speed  is  275  feet.     (Table  2). 
This  gives  a  ratio  of  200  divided  by  275  =  0.73. 

The  Driver  Expectancy  from  the  east  is  k,  and  from  the  west  is  3,  giving  a 
weighted  average  of  3.67(highest  is  weighted  twice,  next  highest  once). 

The  Information  System  Deficiency  from  the  east  is  4,  and  from  the  west  is 
3,  giving  a  weighted  average  of  3.67. 

HAZARD  INDEX 

The  Hazard  Index  Computation  Sheet  (Table  1-1)  indicates  the  indices  and  analysis 
parameters  derived  trom  the  data  collection  efforts. 
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HAZARD  INDEX 
BASIC  COMPUTATIONS 


Site  Number  //I 

Date 

December 

1981 

Description       Hill  Crest  Drive  and  Fouty 

Driveway 

Indicator 

Partial 

Indicator                                    Data  Value 

Value 

Weight 

H.I. 's 

Number  of  Accidents  0.33 

acc/yr 

2 

X 

0.145 

= 

.290 

Accident  Rate  1.59 

acc/MEV 

34 

X 

0,199 

= 

6.766 

Accident  Severity  4400 

dollars 

46 

X 

0.169 

1  .Ilk 

Volume/Capacity  Ratio  .125 

30 

X 

r\  r\~i'i 
U  .  U  /  J 

- 

2.190 

Sight  Distance  Ratio  0.73 

(wt.avg.) 

61 

X 

0.066 

4.026 

Driver  Expectancy  3.67 

(wt.avg.) 

61 

X 

0.132 

8.052 

Info.  System  Deficiencies  3.67 

(wt.avg. ) 

61 

X 

0.102 

6.222 

SUMS: 

0.886* 

35.32 

H.I.     =    Sum  of  Partial  H.I.'s 

35.32 
0.886 

Sum  of  Applicable  Weights 

_39,.mi 

*  The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 

this  study.  Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHWA  Method. 


TABLE  1-1 
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SHORT  TERM  IMPROVEMENTS 

The  suggested  short  term  improvements  for  this  location  are  shown  on  Figure 
1-3.    The  improvements  consist  of: 

1.  Installing  two  30  mph  speed  limit  signs. 

2.  Providing  No-passing  stripping  for  500  feet  prior 
to  the  crest  of  the  Hill. 


TABLE  1-2 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 
ITEM  QUANTITY  UNIT  UNIT  PRICE  COST 


24"  X  30"  Speed  Limit  Post  2  ea  I6O.OO  $320.00 

No  passing  Stripping  500  ft.  Lump    Sum  $200 .00 

Total  Cost  $520.00 


LONG  TERM  IMPROVEMENTS 

If  in  future  years,  the  traffic  volumes,  would  increase  significantly  on  this 
section  of  roadway,   it  would  be  desirable  to  widen  the  road,  provide  shoulders, 
and  increase  the  sight  distance  at  the  top  of  the  hill.     However,  at  this 
time,  the  conditions  do  not  merit  these  improvements. 
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Figure  1-3 
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SITE  #  2 


KERR  DAM  ROAD  CURVE 
LOCATION  AND  EXISTING  CONDITIONS 

Site  #2  is  the  first  curve  out  of  Poison  on  the  Kerr    Dam  Road,  just  west 

of  the  City  Limits.     The  roadway  has  a  2h  foot  width  of  asphalt  surfacing 

and  the  inside  shoulder  of  the  curve  has  a  slight  dropoff  to  natural  ground. 

The  degree  of  curvature  of  the  curve  is  28.6°,  with  a  super  elevation  of  approximately 

0.078     ft.  per  foot.     This  relates  to  a  roadway  design  speed  of  about  25  mph." 

For  vehicles  going  to  the  west  out  of  Poison,  there  is  no  curve  sign  or  posted 
advisory  speed  limit  for  the  curve.     The  curve  occurs  just  after  the  vehicles 
have  cleared  a  residential  area,  and  the  natural   tendency  would  be  to  increase 
speed. 

For  vehicles  approaching  the  curve  from  the  south,  there  is  a  curve  sign  with 
an  advisory  speed  limit  plate  of  35  mph. 


Reference  is  made  to  Figure  2-1,  which  is  the  existing  condition  sketch. 
ACCIDENT  ANALYSIS 

During  the  three  year  period  (1977~1979)  there  were  five  accidents  at  this 
location.     From  the  Accident  Summary  Sheet,   it  can  be  noted  that  four  of  the 
five  accidents  occured  when  conditions  were  icy.     Three  of  the  accidents  were 
single  vehicles,  failing  to  negotiate  the  curve,  and  the  other  two  accidents 
involved  two  vehicles. 
"At  all   sites  the  design  speed  was  calculated  using  the  equation  \l^=  85,900  (e+f ) , 
where  V  is  speed  in  mph,  e    is  suoer  elevation  rate,   in  feet  per  foot,  F^is  pavement 
friction  factor,  and  D  is  the  degree  of  curvature. 
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Figure  2-1 


Refer  to  the  collision  diagram  (Figure  2-2),  for  graphic  descriptions  of  the 
accidents.     The  most  apparent  cause,   is  laci<  of  adequate  warning  for  the  curve, 
especially  during  icy  periods. 

The  average  accident  severity  at  the  location  is  $15,280. 

The  average  yearly  number  of  accidents  is  1.67  accidents  per  year,  with  a 
yearly  traffic  volume  of  0.272  million  vehicles. 

The  accident  rate  calculates  to  be  6.14  accidents  per  million  entering  vehicles 
(MEV) . 

TRAFFIC 

The  existing  Average  Daily  Traffic  for  this  site  was  obtained  from  the  Montana 
Department  of  Highways.     The  count  for  I98I  was  7^5  ADT. 

The  capacity    of  the  roadway  for  level  of  Service  C  operation  is  230  vehicles 
per  hour.    Therefore,  the  Volume/Capacity  Ratio  is: 

v/c  =  Iks         =  0.135 

2^~(230) 

SIGHT  DISTANCE,  DRIVER  EXPECTANCY,  AND  INFORMATION  SYSTEM  DEFICIENCIES 
The  existing  sight  distance  at  this  curve  is  greater  than  600  feet,  which 
is  more  than  twice  the  minimum  Safe  Stopping  Sight  Distance  for  a  speed  of 
35  mph.    Therefore,  the  ratio  would  be  greater  than  2.0. 


COLLISION  DIAGRAM 

SITE  LOCATION        KERR  DAM  ROAD  

PERIOD      3  YEARS         FROM      JAN.  1.  1977      jq      DEC.  31,  1979 

PREPARED  BY        STAHLY  ENGINEERING  &  ASSOC.  

SITE  NO.  2 
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1.  TIME.  DAY.  DATE 
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CONDITION  EXISTED 

3.  NIGHT  -  IF  BETWEEN 
DUSK  AND  DAWN 


Figure  2-2 
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The  Driver  Expectancy  from  the  east  is  5,  and  from  the  south  is  2,  giving 
a  weighted  average  of  h.OO  (Highest  is  weighted  twice,  next  highest  once). 

The  Information  System  Deficiency  from  the  east  is  5,  and  from  the  south  is 
1,  giving  a  weighted  average  of  3.67. 

HAZARD  INDEX 

The  Hazard  Index  Computation  Sheet  (Table  2-1)  indicates  the  indices  and  analysis 
parameters  derived  from  the  data  collection  efforts. 

SHORT  TERH  IMPROVEMENTS 

A  close  analysis  of  the  accidents  at  this  location,   indicated  the  following: 

1.  More  accidents  occured  for  vehicles  traveling  west  out  of 
town . 

2.  The  majority  of  the  accidents  occured  when  the  curve  was  ice 
cove  red . 

Also,  the  roadway  width  is  the  same  2k  foot  width  throughout  the  curve.  With 
the  degree  of  curvature,  curve  widening  on  the  inside  shoulder  would  give 
more  pavement  width  for  manuvering  vehicles  on   ice.     The  recommended  improvements 
a  re : 

1.  Install  turn      sign  with  25  mph  speed    advisory  plate  on  both 
approachs . 

2.  Install  chevron  curve  alignment  signs. 

3.  Install  delineators  on  each  side. 

k.    Widen  inside  of  curve. 
These  improvements  are  shown  on  Figure  2-3. 
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HAZARD  INDEX 


BASIC  COMPUTATIONS 


Site  Number  #2 


Date     December  1981 


Description 


Kerr  Dam  Road  Curve 


Indicator 


Data  Value 


Indicator 
Value 


Weight 


Partial 
H.I. 's 


Number  of  Accidents 

Accident  Rate 

Accident  Severity 

Volume /Capacity  Ratio 

Sight  Distance  Ratio 

Driver  Expectancy 

Info.  System  Deficiencies 


acc/yr 


6.14      acc/MEV  93 


15,280  dollars 


.135 


76 


32 


2.0        (wt.avg.)  0 


4.00       (wt.avg.)  67 


3.67      (wt.avg.)  61 


SUMS; 


X  0.145 

X  0.199 

X  0.169 

X  0.073 

X  0.066 

X  0.132 

X  0.102 
0.886* 


4.060 


18.507 


12.844 


2.336 


8.844 


6.222 


52.813 


H.I.     =     Sum  of  Partial  H.I.'s 


Sum  of  Applicable  Weights 


'^7  .81  3 
0.886 


=  59.608 


*  The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 

this  study.  Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHWA  Method. 


TABLE  2-1 
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TABLE  2-2 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 


ITEM 


QUANT  I TY 


UN  IT 


UNIT  PRICE  COST 


Wl-IL  &  Wl-IR  Turn  sign 
and  post   (30"  x  30") 

W  13-1   Speed  Advisory  Plate 
(18"  X  18") 

Wl -8  Double  Chevron  Alignment 
Signs  &  Posts  (18"  x  2i»") 


Wl -8  Single  Chevron  Alignment 
Signs  S  Posts  (18"  x  24") 

Design  A  Delineators  S  Posts 


2 
29 


ea 


ea 


ea 


ea 


ea 


180.00 

35.00 

180.00 

130.00 
20.00 


360.00 

70.00 

5^0.00 

260.00 
580.00 


3"  Asphalt  Pavement  with 
9"  Base 


200 


s.y.  15.00  3,000.00 

Total  Cost         $  4,810.00 
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TITLE  /Al<^P  rO.  Tf<AFPir.  UA7A^n  .qr/ynj 

PROJ.  NO.  BY:  . 

DATE   


XK: 


SITE 


S/GJUS.  18"  Wl-8. 
PLhCEfAEUT  BASED 
OAJ  FIELD 

oaSERVAJIOfl^  TOP  OF  SAKIK. 


SHORT  TERM  IMPROVEMENTS 


KERR  DAM  ROAD 


fJEW  LEFT  TUfKU  SIQU 
AUG  SPEED  A  D]// SO  Pi'/ 
PLATE.  30"y30"U/f-fL 

M//Th/  I'jfs  -/  (es)  ,  


^'    Z50'  . 


4  M 


CUAW  UMK  FBNCB 


SURER  BLEr^AT/OKJ  /,3'/u23' 


|<^  CURVE  AAJD  35  t/.PM.  SIQU 


f^E PLACE  EXlSTIklG  CUP.V6  S/GU 
AJUD  SPEED  ADVfSOP^r  PLATE 
IM/TH  i/Eh^  TC/M  S/GJJ  AUD 

ZSM.P.f^.  SPEED  ADVfSOf^r  PLATE, 
30"  ^30"  ^V/-fP>  AaJD  fS">^f8" 
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Figure  2-3 
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SITE  #  3 
SKYLINE  DRIVE 


This  section  of  Skyline 
Sky! i  ne  Drvie. 

The  roadway  is  on  a  hillside,  with  the  south  side  of  the  road  being  a  cut 
slope,  and  the  north    side    a  steep  embankment.     The  roadway  is  a  agravel  surface 
with  an  average  width  of  20  feet.     It  has  a  continous  slope  of  8^  uphill  going 
to  the  east.     The  road  has  numerous  curves,  with  degrees  of  curvature  ranging 
up  to  22.9°.     Without  any  defined  super  elevation,  the  22.9°  curvature  relates 
to  a  20  mph  design  speed. 

The  area  at  the  east  end  of  this  section  of  Skyline  Drive,   (the  top  of  the 
hill)  has  some  new  housing  developments  beginning.     The  area  does  appear  to 
be  a  prime  area  for  further  growth  and  development. 

Reference  is  made  to  Figure  3"1 ,  which  is  the  Existing  Condition  Sketch. 
ACCIDENT  ANALYSIS 

During  the  three  year  period  (1977~1979),  there  were  three  accidents  on  this 
stretch  of  Skyline  Drive.     From  the  Accident  Summary  Sheet,   it  can  be  seen 
that  no  clear  pattern  exists  with  regard  to  the  accidents.     Since  the  road 
has  numerous  curves,  and  has  a  steep  grade,   it  could  be  expected  that  the 
accidents  would  occur  during   icy  or  snowy  conditions. 


LOCATION  AND  EXISTING  CONDITIONS 

Site  #  3  is  Skyline  Drive  on  the  south  side  of  Poison. 
Drive  is  where  Main  Street  turns  to  the  east,  becoming 
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Figure  3-1 


However,  this  was  not  the  case.     Two  of  the  accidents  did  occur  at  night, 
the  third  accident  occured  going  up  hill,  and   it  was  reportedly  caused  by  a 
medical   condition  of  the  driver. 

Reference  is  made  to  the  collision  diagrams   (Figure  3"2)  ,  for  graphic  descriptions 
of  the  accidents.     It  would  appear,  the  most  apparent  cause  would  be,  speed 
too  fast  to  negotiate  curves  on  a  gravel  surfaced  roadway. 

The  average  accident  severity  at  the  site  is  $16,133. 

The  average  yearly  number        accidents  is  1.00  accidents  per  year,  with  a 
yearly  traffic  volume  of  0.058  million  vehicles. 

The  accident  rate  calculates  to  be  17-24  accidents  per  million  entering  vehicles 
(MEV). 

TRAFFIC 

Peak  hour  traffic  counts  were  taken  at  this  location  between  the  hours  of 
7:30  and  8:30  a.m.  on  Wednesday,  November  25,   1981.     The  total  count  was  9 
vehicles,  giving  a  count  of  1 60  ADT       (a  peak  hour  factor  of  .056  was  used). 

The  capacity  of  the  roadway  for  level  of  Service  C  operation  Is  1 80  vehicles 

per  hour.    Therefore,  the  Volume/Capacity  Ratio  is: 

V/C  =      160  =  0.037 

2¥~(180) 
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COLLISION  DIAGRAM 

SITE   LOCATION        SKYLINE  DRIVE  

PERIOD      3  YEARS        FROM      JAN.  1.  1 977      jq      DEC.  31.  1979 

PREPARED  BY        STAHLY  ENGINEERING  &  ASSOC.  

SITE  NO.  3 


\ 

X 


NUMBER  OF  ACCIDENTS 

SYMBOLS 

TYPES  OF  COLLISIONS 

SHOW  FOR 
EACH  ACCIDENT 

1  PROPERTY  DAMAGE  ONLY 

2  tNJLRY  OR  FATAL 

3  TOTAL  ACCIDENTS 

—  ■   MOVff^  VEHICLE 

BACKING  VEHICLE 
—  NO^f-INVOLVED  VEHICLE 

X  PEDESTRIAN 

PARKED  VEHICLE 
□        FIXED  OBJECT 
•        FATAL  ACCIDENT 
O        rNXRY  ACCIDENT 

  REAR  END 

^          HEAD  C»l 
.^-V-  SIDE  SWiPE 
y*Tnr»'    OUT  OP  CONTROL 

 LEFTTURN 

1  '       RIGHT  ANGLE 

1.  TIME.  DAY.  DATE 

2.  W'EATHER  AND  ROAD 
SLRFACE  -  IF  Lff^USUAL 
CONDITION  EXISTED 

3.  NIGHT  -  IF  BETWEEN 
DUSK  AND  DAWN 
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Figure  3-2 
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SIGHT  DISTANCE,  DRIVE  EXPECTANCY,  AND  INFORMATION  SYSTEM  DEFICIENCIES 


There  are  a  series  of  curves  on  this  section  of  roadway  that  have  differing 
sight  distances,  because  of  embankments,  brush  in  gullies,  and  the  degree 
of  curvature.     The  sight  distances  are  100,   125,   150,   150,  200,  300,  300, 
feet  respectively.     Although  there  is  not  a  posted  speed  limit,  we  will  assume 
a  30  mph  speed  to  calculate     the  ratios.     The  maximum  Safe  Stopping  Site  Distance 
for  this  speed  is  200  feet.     Only  the  two  shortest  existing  sight  distances 
will  be  analyzed,  since  they  are  the  ones  used  to  average  the  final  Indicator 
Value.     Therefore  the  ratios  are  100  divided  by  200  =  0.500  and  125  divided 
by  200  =  0.625  giving  a  weighted  average  of  0.5^. 

The  Driver  Expectancy  from  the  east  is  2  and  from  the  west   is  0,  giving  a 
weighted  average  of  1.33  (Highest  is  weighted  twice,  next  highest  once). 

The  information  System  Deficiency  from  the  east  is  k  and  from  the  west  is 
1,  giving  a  weighted  average  of  3.00. 

HAZARD  INDEX 

The  Hazard  Index  Computation  Sheet  (Table  3~1)  indicates  the  indices  and  analysis 
parameters  derived  from  the  data  collection  efforts. 

SHORT  TERM  IMPROVEMENTS 

The  short  term  improvements  suggested  for  this  location  are  based  on  the  fact 
that  vehicles  traveling  from  the  east,  toward  town,  need  to  be  warned  of  the 
road    with  numerous  curves,  also  the  edge  of  the  roadway  on  the  embankment 
side  needs  to  be  delineated. 
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Site  Number 


HAZARD  INDEX 


BASIC  COMPUTATIONS 


Description        Sky  Line  Drive 


Date     December  1981 


Indicator 


Data  Value 


Indicator 
Value 


Weight 


Partial 
H.I. 's 


Number  of  Accidents 

Accident  Rate 

Accident  Severity 

Volume /Capacity  Ratio 

Sight  Distance  Ratio 

Driver  Expectancy 

Info.  System  Deficiencies 


1 .on  acc/yr 
-|  7  _  94  acc/MEV 
16.133  dollars 
.037 


_21 


77 


15 


90 


0.  54  (wt.avg.) 

1.  33      (wt.avg.)   22_ 

3.00      (wt.avg.)   50 


SUMS: 


X  0.145 

X  0.199 

X  0.159 

X  0.073 

X  0.066 

X  0.132 

X  0.102 
0.886* 


3. 045 


19.900 


13.013 


1.095 


5.940 


2.904 


5.100 


50.997 


H.I.     =     Sum  of  Partial  H.I.'s 


Sum  of  Applicable  Weights 


50.997 
0.886 


57.559 


*  The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 

this  study.  Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHWA  Method. 


TABLE  3-1 


The  recommended  improvements  are: 

1.  Install  new  winding  road  sign  with  20  mph  speed  advisory 
plate  at  top  of  hill,  for  west  bound  traffic. 

2.  Install  delineators  on  the  embankment  side  for  the  entire  section 
of  roadway. 

3.  Widen  the  embankment  at  one  curve.     These  improvements  are  shown 
on  Figure  3"3- 


TABLE  3-2 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 


ITEM 

Winding  Road  Sign  with 
post  (30"  X  30") 

Speed  Advisory  Plate 

Del ineators 

Embankment 

9"  Gravel 


QUANTITY 

1 
1 

21 
350 

no 


UNIT  UNIT  PRICE  COST 

ea  180.00  180.00 

ea  35.00  35-00 

ea  20.00  420.00 

c.y.  4.00  1,400.00 

s.y.  7.00  770.00 

Total  Cost  $2,805.00 


LONG  TERM  IMPROVEMENTS 

This  appears  to  be  an  area  of  Poison  where  future  development  might  occur. 
There  are  some  good  view  areas.     If  this  development  takes  place,  and  the 
traffic  increases  dramatically,   it   is  suggested  the  following  improvements 
should  be  considered. 
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DATE   
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1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59601 
BRANCH  OFFICE;  122  1st  Ave.  West 
Kalispell,  MT  59901 


SiTE    ^  ^ 


IA//DEJU  FILL 


SHORT  TERM  IMPROVEMENTS 


SKYLINE  DRIVE 


3  %  aiOFB 


Tf^APPIC  COUNT  ll'25-3l  I'SO-Q-^OAH. 
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BAST  BOUUIP  3 

^  TOTAL 


U£W  iV/ifD/.'JG  F^OAdI  ^^uTH  ^iPE   -     3/^  ;  / 

AkJD  ?OM.PM.SP££D 
ADVlSOPy  SIGUS. 


S\GHT 
P/Sr  TOD* 
CORVB  22^"^ 


SlSf4T 
PIST  1^ 


DELIUEATOPS, 

SPACED  40'  Apart - 

Z'-G'  OFF  PA VEfAEU T 


WIE^T^ 


SIGHT  T 
D\QT  125' 


SIGHT 


Sight 

WIDTH 


VIST. 
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Flgure  3-3 


1.  Widen  roadway  to  two  12'   lanes  and  two  4'  shoulders, 
giving  a  total  width  of  32'. 

2.  Surface  the  road  with  Asphalt  Pavement. 

3.  Stripe  the  road  for  no-passing. 

k.  Install  guardrail  along  the  embankment  side. 
5.     Cut  back  slopes  to  increase  sight  distances. 

Funding  for  these  improvements  should  probably  come  form  the  parties  that 
are  creating  a  demand  on  the  roadway.     It  would  be  suggested  that  creation 
of  a  Rural  Special    Improvement  District  might  be  considered. 
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SITE  #  k 

IRVING  FLATS  ROAD  WEST  OF  POISON 
LOCATION  AND  EXISTING  CONDITIONS 

Site  #4  consists  of  two  different  locations  about  one  mile  apart  on  the  road 
to  the  Irving  Flats  area.  The  locations  are  about  three  and  four  miles  west 
of  Poison. 

The  first  location,  four  miles  west  of  Poison,  is  at  a  county  road  Tee  intersection. 
The  roads  are  graveled,  with  a  width  of  22  to  2k  feet. 

The  second  location  is  three  miles  west  of  Poison  on  the  same  road.     At  this 
location,  there  is  a  90°  right  turn,  where  the  road  drops  down     in  a  series 
of  curves,  to  cross  Weythman  Gulch.     The  right  turn  occurs  after  a  straight 
stretch  of  two  and  one  half  miles.     There  is  a  curve  sign  to  the  east  of  this 
curve. 

The  curve  has  a  degree  of  curvature  of  approximately  42°,  with  a  super  elevation 
of  about  3%'     This  corresponds  to  a  design  speed  of  15  mph.     The  roadway  surfacing 
i  s  gravel . 

Reference  is  made  to  Figure  4-1  and  4A-1  which  are  the  Existing  Condition 
Sketches  of  the  locations 
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TITLE  LAKE  CO,  Tf^J=JC^AZA^l^^UPY\ 

PROJ  NO   BY:  


DATE 


1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59601 
BRANCH  OFFICE:  122  1st  Ave.  West 
Kalispell,  MT  59901 


_CK: 


EXISTING  CONDITION  SKETCH 


IRVINE  FLATS  ROAD 


//l/A^.  ^/<^UT  P/STAf^B  .  sop' 


I 

S 
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Figure  4-1 
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1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59601 
BRANCH  OFFICE:  122  1st  Ave.  West 

Kalispell.  MT  59901   


TITLE  /AKE  C/?.TRAPf=/r.  UA7A^D  STUUT 

PROJ.  NO  BY:  

DATE   CK;  


EXISTING  CONDITION  SKETCH 


IRVINE  FLATS  ROAD 


A//A/,  Sl(B>Nr  OlSTAtJCB' 


-7^ 


Stati  f^utkiSMiHC  Co    HettMA  Moai 


-60- 


Flgure  4 A-  1 


ACCIDENT  ANALYSIS 

During  the  three  year  period  (1977  to  1979),  there  was  one  accident  at  the 
Tee  intersection,  which  is  Site  k.     From  the  accident  summary  sheet,  and  the 
Collision  Diagram,  Figure  4-2,   it  can  be  seen  that  the  accident  was  a  single 
vehicle  accident.     The  vehicle  went  out  of  control     on  a  wash-board  section 
of  the  roadway. 

Site  k-A  did  not  have  any  accidents  reported  during  the  three  year  period. 

However,   In  1976  there  was  a  single  vehicle  accident,  where  the  vehicle  failed 

to  negotiate  the  curve.     This  was  a  late  night  accident  that  involved  a  1 cohoL..^--^— - 

The  average  accident  severity  at  the  site  is  $10,500. 

The  average  yearly  number  of  accidents  is  0.33  accidents  per  year,  with  a 
yearly  traffic  volume  of  0.011  million  vehicles. 

The  accident  rate  calculates  to  be  30.00  accidents  per  million  entering  vehicles 

(MEV). 
t 

TRAFFIC 

Average  Daily  Traffic  counts  were  used  from  previous  years,  and  factored  to 
1981.  These  counts  were  available  from  the  Montana  Department  of  Highways. 
The  count  established  is  30  ADT,  so  it  is  apparent  that  this  is  a  very  low 
volume  road. 

The  capacity  of  the  roadway  for  level  of  Service  C  operation   is  2^0  vehicles 
per  hour.     Therefore  the  Volume/Capacity  Ratio  is: 

v/c  =    30  =  0.005 

2k  {2kO) 
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COLLISION  DIAGRAM 


SITE  LOCATION  IRVINE  FLATS  ROAD 
PERIOD      3  YEARS 


FROM      JAN.  1,  1  977      jq      DEC.  31.  1979 


PREPARED  BY 
SITE  NO.  4 


STAHLY  ENGINEERING  &  ASSOC. 
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MOVENG  VEHICLE 
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□         FIXED  CeJECT 
9        FATAL  ACCIDENT 
O        INJURY  ACCIDENT 


TYPES  OF  COLLISIONS 
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HEAD  ON 
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LEFT  TURN 
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SURFACE  -  IF  U<fUSUAL 
CONDITION  EXISTED 

3.  NIGHT  -  IF  BETV/EEN 
DUSK  AND  DAWN 
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Figur e  4-2 


SIGHT  DISTANCE,  DRIVER  EXPECTANCY,  AND   INFORMATION  SYSTEM  DEFICIENCIES 


Since  the  improvements  which  will  be  recommended,  will  be  for  location  k/\, 

the  Sight  Distance,  Driver  Expectancy,  and   Information  System  Deficiency  Analysis 

will  be  made  for  that  location. 

The  Sight  Distance  is  ^00  feet  at  the  curve,  which  is  greater  than  double 

the  minimum  safe  stopping  site  distance  for  the  speed  on  the  curve.  Therefore, 

the  ratio  would  be  greater  than  2.0. 

The  Driver  Expectancy  from  both  directions  is  2. 

The  Information  System  Deficiency  is  3  from  both  directions. — 

HAZARD  INDEX 

The  Hazard   Index  Computation  Sheet   (  Table  4-1)    indicates  the  indices  and 
analysis  parameters  derived  from  the  data  collection  efforts. 

SHORT  TERM  IMPROVEMENTS 

The  recommended  improvements  will  be  suggested  for  only  the  curve,  and  not 

the  Tee   Intersection.     It   is  felt,  the  intersection  accident  was  not  caused 

by  any  physical  or  geometric  conditions  associated  with  the  roadway. 

However,  the  curve  does  present  a  hazard  since  it  occurs,  suddenly  after  several 
miles  of  straight  roadway. 
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HAZARD  INDEX 
BASIC  COMPUTATIONS 

Site  Number    Date     December  1981  

Description  Irvine  Flats  Road     West  of  Poison  

Indicator 

Number  of  Accidents  -cs 
Accident  Rate  .''^^ 
Accident  Severity 
Volume/Capacity  Ratio 
Sight  Distance  Ratio 
Driver  Expectancy 
Info.   System  Deficiencies 


H.I.     =     Sum  of  Partial  H.I.'s 

Sum  of  Applicable  Weights 


The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 
this  study.     Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHTs^A  Method. 


Indicator  Partial 
Data  Value  Value  Weight  H.I. ' s 


0.33      acc/yr       c    2  x    0.145  -  0.290 

30.00    acc/MEV.r-:v  100    :    x    0.199  '  =  ' 


10,500  dollars  62  x  0.169 


"72.0       (wt.avg.)      0  X  0.066 


.005  3  X    0.073    =  0.219 


2.00       (wt.avg.)       33  x    0.132     =  ^-356 

3-00       (wt.avg.)       50  x    0.102     =  5.100 

SUMS:  0.886*  40.343 


40.343          ^  45.534 
0.886  


TABLE  4-1 
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The  suggested  improvements  are: 


1.  Replace  existing  curve  sign  with  a  winding  road  sign  and 
15  mph  speed  advisory  plate. 

2.  Install   large  arrow  sign. 


These   improvements  are  shown  on  Figure  4A-3 


TABLE  h-2 


COST  ESTIMATE 


SHORT  TERM  IMPROVEMENTS 


ITEM 

Winding  Road  sign  with 
post   (30"  X  30"  ) 

Speed  Advisory  Plate 
(18"  X  18"  ) 

Large  Arrow  Sign  with  Post 


QUANTITY           UNIT         UNIT    PRICE  COST 

■  1                    ea               180.00  180.00 

1                    ea                 35.00  35.00 

1                     ea               210.00  210.00 

Total  Cost  $  A25.OO 
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1  SOUTH  DAKOTA  •  HELENA.  MONTANA  59501 
BRANCH  OFFICE:  122  1st  Ave.  West 
Kalispell,  MT  59901 
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PROJ.  NO  BY.  

DATE   CK:  


SHORT  TERM  IMPROVEMENTS 


[RVINE  FLATS  ROAD 


GfZ^VBL,  ROAD 


P.E^^iOVE  EXlSnUG 

/ustAll  Uen'  wiudiug 

R.OAD  SIGU  AUD  SPEED 

PDVisoPiY  Plate. 
30"x3Q"  n^/-s/^ 
f8" ^18"  Wr3-1  (15) 
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Figure  4 A-3 
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SITE  #  5 


COUNTY  ROAD  AND  TURTLE  LAKE  ROAD 
LOCATION  AND  EXISTING  CONDITIONS 

Site  #5  is  at  a  Tee  Intersection,  on  the  Turtle  Creek  Road  two  and  one  half 
miles  east  of  Highway  #35/HIghway  #93  junction,  and  one  mile  south  of  Highway 
35. 

The  one  mile  of  road  between  the  Intersection  and  Highway  #35,  has  an  18  foot 
wide  asphalt  surface.     The  other  two  legs  of  the  Intersection  are  gravel  surfaced. 
The  road  to  the  south  Is  18  feet  wide  and  the  road  to  the  west  is  2k  feet 
wide. 


There  is  a  posted  speed  limit  of  35  mph  on  the  north/south  road.     There  are 
trees  at  the   intersection      making  visabillty  difficult,  when  approaching 
the  Intersection. 

; 

Reference  Is  made  to  Figure  5"1,  which  is  the  existing  condition  sketch. 
ACCIDENT  ANALYSIS 

During  the  three  year  period,  (1977   ~    1979),  there  were  three  accidents  at 

this  site.     Referring  to  the  Collision  Diagram  (Figure  5~2) ,   two  of  the  accidents 

could  have  been  caused  by  restricted  sight  distances  at  the  intersection. 

The  other  accident   Involved     Icy  conditions,  along  with  a  vehicle  passing 

vjhile  the  other  was  attempting  a  left  turn. 
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1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59601 
BRANCH  OFFICE:  122  1st  Ave.  West 

Kalispell,  MT  59901 


EXISTING  CONDITION  SKETCH 

INTERSECTION  OF  COUNTY  ROAD  AND  TURTLE  LAKE  ROAD 

.    TRAFFIC  COUNT    n-ZA-31  ^-'^-S'^  PHA 
WEST  30UUD 
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Figure  5-1 


COLLISION  DIAGRAM 

SITE  LOCATION  TURTLE  LAKE  ROAD  AND  COUNTY  ROAD 
PERIOD      3  YEARS 

PREPARED  BY  

SITE  NO.  5 


FROM       JAN.  1.  1  977      jq      DEC.  31.  1979 
STAHLY  ENGINEERING  &  ASSOC. 
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Figure  5-2 
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The  average  accident  severity  at  this  site  is  $11,300. 

The  average  yearly  number  of  accidents   is  1.00  accidents  per  year,  with  a 
yearly  traffic  volume  of  0.2^1  million  entering  vehicles. 

The  accident  rate  calculates  to  be  ^.15  accidents  per  million  entering  vehicles 
(MEV). 

TRAFFIC 

Peak  hour  traffic  counts  were  gathered  on  November  2k,   I98I   from  ^:30  to  5:30 
p.m..     A  graphic  summary  of  these  counts   is  shown  for  convience  in  determining----- 
the  various  turning  movements.  ■■ 

Using  a  peak  hour  evening  factor  of  .O76,   the  average  daily  traffic  is: 

North  Leg  280  ADT 

South  Leg  300  ADT 

West  Leg  8O  ADT 

The  capacity  of  this   intersection  for  level  of  Service  C  operation  is: 

North  Leg         590  VPH 

South  Leg  590  VPH 

West  Leg  ]hO  VPH 

The  Volume/Capacity  Ratio  is: 

V/C  =      660  .=  .021 

2k  (1320) 
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GRAPHIC  SUMMARY  OF  VEHICLE  MOVEMENTS 


Intersection  of     county  road  and 

^  P  fi       TURTLE  LAKE  ROAD  


County- 
Site  


LAKE 


O  b server. 


HAtft  NOV-  24.  1981 
DAY  TUESDAY 
Tim©  a.m..  


p.  m. 


4:30  TO  5:30 


Street  Name 
COUNTY  ROAD 


NOTE:  PEAK  MAY  BE  LATER 


Total  Entering 

a.m. 

p.m. 

N/S 

2  1 

E/W 

4 

Total 

25 
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SIGHT  DISTANCE,  DRIVER  EXPECTANCY,  AND   INFORMATION  SYSTEM  DEFICIENCIES 


The  existing  sight  distance  from  the  west  leg  of  this  intersection  along  the 
north-south  through  road  is  75  feet.     The  sight  distance  on  the  west  leg  to 
the  intersection  is  greater  than  double  the  minimum  Safe  Stopping  Sight  Distance. 
Therefore,  the  75  foot  distance  will  be  used  as  the  existing  sight  distance. 
The  minimum  distance  along  the  major  road  should  be  ^00  feet  at  30  mph.  The 
ratio  of  existing  to  desirable  is  therefore,  75  divided  by  ^00=  0.19- 

The  Driver  Expectancy  from  the  north  is  2  from  the  south  is  k,  and  from  the 
west  is  k,  giving  a  weighted  average  of  ^.00.     (Highest   is  v^eighted  twice, 
next  highest  once)._:j:.. 

The  Information  System  Defeciency  from  each  direction  Is  3- 
HAZARD  INDEX 

The  Hazard  Index  Computation  Sheet  (Table  5~1)  indicates  the  indices  and  analysis 
parameters  derived  from  the  data  collection  efforts. 

SHORT  TERM  IMPROVEMENTS 

The  Short  Term  Improvements  recommended,  will   give  priority  to  the  north- 
south  traffic.     This   is  the  road  having  the  major  traffic  volumes. 
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HAZARD  INDEX 


BASIC  COMPUTATIONS 


Site  Number 


#5 


Date     December  1981 


Description 


County  Road  and  Turtle  Lake  Road 


Indicator 

Number  of  Accidents  -"Tr: 

Accident  Rate 

Accident  Severity 

Volume/Capacity  Ratio 

Sight  Distance  Ratio 

Driver  Expectancy 

Info.   System  Deficiencies 


Data  Value 

I.  00  acc/yr 

4  . 15  acc/MEV 

II,  300  dollars 
.021 


Indicator 
Value 


0.19  (vt.avg.) 


21 


72 


67 


11 


100 


4.00  (wt.avg.)  67 
3.00       (wt.avg.)   50 


\ 


SUMS; 


Weight 

X  0.145 

X  0.199 

X  0.169 

X  0.073 

X  0.066 

X  0.132 

X  0.102 


0.886* 


Partial 
H.I. 's 


3.045 


0.803 


6.600 


8.844 


5.100 


50.043 


H.I.     =     Sum  of  Partial  H.I.'s 


Sum  of  Applicable  Weights 


50.043 
0.886 


_  56.482 


The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 
this  study.     Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHVJA  Method. 


TABLE  5-1 
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The  suggested  improvements  are: 

1.  Install   stop  sign  on  west  leg  of  intersection. 

2.  Install   stop  ahead  sign  on  west  leg  of  Intersection. 

3.  Install   double  head  arrow  sign  for  visabillty  by  the 
vehicles  approaching  the  intersection  from  the  west. 

4.  Install  Tee  intersection  signs  on  the  approaches  from 
the  north  and  south. 


The  Improvements  are  shown  on  Figure  5~3. 


TABLE  5-2  '  - 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 


ITEM 


QUANTITY 


UNIT 


UNIT  PRICE 


COST 


Stop  sign  with  post 
(30"  X  30") 

Stop  Ahead  Sign  with  post 
(36"  X  36") 

Double  head  arrow  sign 
with  post   (48"  X  24"  ) 

T  symbol   sign  with  post 
(30"  X  30") 


ea 


ea 


ea 


ea 


180.00 


225.00 


210.00 


180.00 


Toal  Cost 


180.00 


225.00 


210.00 


360.00 
$  975.00 
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PROJ.  NO   BY;  

DATE  .  


-CK:. 


1  SOUTH  DAKOTA  •  HELENA.  MONTANA  59601 
BRANCH  OFFICE:  122  1st  Ave.  West 
Kalispell,  MT  59901 


SHORT  TERM  IMPROVEMENTS 


INTERSECTION  OF  COUNTY  ROAD  AND  TURTLE  LAKE  ROAD 


n<AFFic  COUNT  n-zA-ai  ^.■^'5-^o  m 

W^r  /CP 

2£?  -TOTAL 

-MlN.  ^IG.LlT  UlSrA!"^  75' 


L'E'.'/  -  D OUBL  £  NEAD 


ASFUAUT 


50"x30"  H^e-ZL 


Z50' 


3e  Mfj'Pl  6/^/^ 


SCALE  r=60' 
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Figure  5-3 
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SITE  #6 

FINLEY  POINT  ROAD  AND  NORTH  FINLEY  POINT  ROAD 
LOCATION  AND  EXISTING  CONDITIONS 

Site  #6   Is  located  on  the  Finley  Point  Road,  about  one  mile  off  of  Highway 
#35,  to  the  northeast  of  Poison.     The  location   Is  a  Tee  Intersection. 

The  through  north-south  road  has  a  20  foot  wide  asphalt  surface,  and 
the  west  leg  has  a  2k  foot  wide  asphalt  surface. 

Currently,  the  west  to  south  movements  through  the  intersection  are  facilitated 
with  a  super  elevated  curve.     The  super  elevation   is   .07  feet  per  foot. 
However,   there  is  a  yield  sign  for  the  traffic  entering  from  the  west, 
giving  a  priority  to  the  traffic  from  the  north. 

There  is  heavy  tree  cover  on  the  northwest  and  southwest  sides  of  the 
intersection,   thus  reducing  visabillty. 

Reference  is  made  to  Figure  6-1,  which  is  the  Existing  Condition  Sketch. 
ACCIDENT  ANALYSIS 

During  the  three  year  period,    (1977  to  1979),  there  were  three  accidents 
at  this  site.     From  the  collision  diagram.   Figure  6-2,  and  the  Accident 
Summary  Sheet,   it   Is  apparent  that  two  of  the  accidents  occured  during 
snow  cover  conditions.     There  were  ruts  at  the  intersection,    in  addition 
to  a  high  snow  bank  that  restricted  sight  distances.     These  accidents 
v-ere  about  one  week  apart,  at  mid-day. 
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TITLE 

PROJ-  NO,  

DATE   


1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59501 
BRANCH  OFFICE:  122  1st  Ave.  West 
Kalispell,  Ml  59901 


6  /  /  B  rr^ 


 BY   

 CK   


EXISTING  CONDITION  SKETCH 


FINLEY  POINT  ROAD 


TfZAFFlC.  COlArr  11-24-6^  -^S^-^^SO 


£9  TOTAL 


7^' 


^^^^^ 


fZEGZSATiON  A: 


S  »-l  p.  1.  1-  .t  Cc    Hl.l..  Hoti 


Figure  6-1 


C  O  L  L I S  f  O  N    D I 

SITE  LOCATION  FiNLEY  POINT  ROAD 
PERIOD      3  YEARS  


PREPARED  BY 
SITE  NO.  6 


FROM       JAN.  1.  1  977      j  q       DEC.  31,  1979 
STAHLY  ENGINEERING  &  ASSOC. 


FINLEY   POINT  ROAD 


0200  SUN.  AUG.  19.  1979 
1205  SUN.  FEB.  12,  1978 


N 


SNOWY 

1340  MON.  FEB.  6.  19 7 8 
SNOWY 


PRIVATE  DRIVEWAY 


NUMBER  OF  ACCIDENTS 


2     PROPa=iTY  DA!/.fi>GE  0'C_Y 


1     INJJRY  OR  FATAL 


3     TOTAL  ACCIDENTS 


SYMBOLS 


~*   K*OVING  VEHICLE 

-'O^^ —  BACKING  VEHICLE 
—  NOfv-IWOLVED  VEHICLE 

X-   PEDESTRIAN 

_C^^I_  PARKED  VEHICLE 

□  FIXED  OBJECT 

@  FATAL  ACCIDENT 

O  f>vLf^Y  ACCIDENT 


TYPES  OF  COLLISIONS 


  REAR  Em 

HEAD  ON 
ZySZ   SiDE  SWIPE 
y^tT^    OUT  OF  CONlT?a. 

 LEFT  lUP-H 

^        RIGHT  ANGLE 


SHOW  FOR 
EACH  ACCIDENT 


1.  Tl>.«E,  DAY.  DATE 


2.  SVEATHJER  AND  ROAD 
SUR^^ACE  -  IF  UrvUSJJAL  1 
CONDITION  EXISTED 

3.  NIGHT  -  IF  BETWEEN 
DUSK  AND  DAWN 
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Figure  S-2 
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The  third  accident  occured  late  at  night,  and  was  a  single  vehicle  accident. 
The  vehicle  went  straight  at  the  Tee  intersection,   instead  of  turning. 

The  average  accident  severity  at  this  site   is  $13,700. 

The  average  yearly  number  of  accidents   is   1.00  accidents  per  year,  with 
a  yearly  traffic  volume  of  0.139  million  entering  vehicles. 

The  accident  rate  calculates  to  be  7-19  accidents  per  million  entering 
vehicles   (MEV)  . 


TRAFFIC 

Peak  hour  traffic  counts  were  gathered  on  November  2k,   I98I   from  4:30 
to  5:30  p.m..  A  Graphic  Summary  of  these  counts   Is  shown  for  convlence 
in  determining  the  various  turning  movements.     Using  a  peak  hour  evening 
factor  of  .076  the  average  daily  traffic   is:  " 

North  Leg  220  ADT 

South  Leg  38O  ADT 

West  Leg  I60  ADT 

The  capacity  of  this   intersection  for  level  of  Service  C  operation  is: 

North  Leg  koO  VPH 

South  Leg  38O  VPH 

West  Leg  I6O  VPH 

The  Volume/Capacity  Ratio  is: 

v/c  =    260  =  0.028 

2k  (1130) 

"  I  he  concept  of  a  seasonal  adjustment  because  of  recreational  traffic  was  considered. 
However,    it  was  not  altered,   since  this   location   Is  already. the  number  one  priority. 
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GRAPHIC  SUMMARY  OF.  VEHICLE  MOVEMENTS 


Intersection  of_  hnley  point  road 

^  ^  ^    NORTH  FiNLEY  POINT  ROAD  AND  PRIVATE  DRtVE 


County — 
Site  ^ 


LAKE 


O  bserver_ 


Indicate  North 


CM 


FINLEY  POfNT  ROAD 


n«f^  NOV.  24,  1981 
DAY  TUESDAY 

Tims    a.m. .  


p.m. 


4:30  TO  5:30 


o 


o 


Street  N  a  m  € 
PRIVATE  DRIVE 


NOTE:  PEAK  MAY  BE  LATER 


Total  Entering 

a.m. 

p .  m . 

H/3 

28 

E/ W 

1 

Total 

29 

SIGHT  DISTANCE,   DRIVER  EXPECTANCY,  AND  INFORKiATlON  SYSTEM  DEFICIENCIES 


The  existing  sight  distance  from  the  west  leg  of  this   Intersection  along 
the  north-south  through  road  is  75  feet.     The  sight  distance  on  the  west 
leg  to  the  yield  sign   is  greater  than  double  the  minimum  Safe  Stopping 
Sight  Distance.     Therefore,   the  75  foot  distance  will  be  used  as  the 
existing  sight  distance. 

The  minimum  distance  along  the  major  road  should  be  ^00  feet  at  30  MPH. 
The  ratio  of     existing  to  desirable  is  75  divided  by  ^00  =  0.19- 

The  Driver  Expectancy  from  all  three  directions  Is  k ;  giving  a  weighted:: 
average  of  ^.00   (highest   Is  weighted  twice,  next  highest  once). 

The  Information  System  Deficiency  from  each  direction   Is  5. 

HAZARD  INDEX 

The  Hazard   Index  Computation  Sheet   (Table  6-1)    Indicates  the  Indices 
and  analysis  paramieters  derived  from  the  data  collection  effects. 

SHORT  TERM  IMPROVEMENTS 

The  short  term  improvements  recommended  will  provide  better  signing, 
and  create  a  stop  condition  for  the  west  leg  of  the   intersection.  Sight 
distances  will  also  be  improved. 
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HAZAJUD  INDEX 


BASIC  COMPUTATIONS 


Site  Number 


#6 


Date    December  1981 


DescriDtion  Finley-  Point  Road  and  North  Finley  Point  Road 


Indicator 


Data  Value 


Indicator 
Value 


Weight 


Partial 
H.I. 's 


Number  of  Accidents  f 

Accident  Rate 

Accident  Severity 

Volume/Capacity  Ratio 

Sight  Distance  Ratio 

Driver  Expectancy 

Info.   System  Deficiencies 


1.00  acc/yr 
7.19  acc/MEV 


13,  700  dollars 


21 


0.023 


100 


73 


i3_ 


0.19  (wt.avg.)  100 
4 .00       (wt.avg.)  67 


5.00       (wt.avg.)  83 


SUMS 


X  0.145 

X  0.199 

X  0.169 

X  0.073 

X  0.066 

X  0.132 

X  0.102 
0.886* 


"_1,.04  5 
12.337 

-  -Q^q 

6.600 
8.844 
8.466 
60. 1^1 


H.I.     =     Sum  of  Partial  H.I, 


Sum  of  Applicable  Weights 


0.886 


=  67.879 


*  The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 

this  study.  Tnerefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  streneth  of  evaluation  relative  to  the  tWvlk  Method. 


TABLE  6-1 
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The  recommended  improvements  are: 

1.  Replace  existing  yield  sign  with  a  stop  sign  on  the 
vjest  leg,  and  painted  stop  bar. 

2.  Install   stop  ahead  sign. 

3.  Relocate  the  Finley  Point  State  Recreation  Area  sign 
to  the  south. 

k.     Install   new  double  head  arrow  sign  for  the  west  leg. 

5.  Install  new  T  symbol   sign  on  the  north  leg. 

6.  Cut  trees  and  brush  on  the  northwest  corner  to  Improve 
s I ght  d  I  stances  . 

These  improvements  are  shown  on  Figure  6-3. 


TABLE  6-2 


COST  ESTIMATE 


SHORT  TERM  IMPROVEMENTS 


ITEM 


QUANTITY 


UNIT 


UNIT  PRICE 


COST 


Stop  sign  with  post 
(30"  X  30"  ) 

Stop  ahead  Sign  with  post 
(36"  X  36") 

Relocate  Rec.  Sign 

Double  head  arrow  sign 
with  post 

T  Symbol   sign  with  post 
(30"  X  30") 

Clear  trees  and  brush 
Pa  I nted  StOD  Ba r 


ea 


ea 


ea 


ea 


ea 


180.00 

225.00 
200.00 

210.00 

180.00 


Lump  Sum 
Lump  Sum 


180.00 

225.00 
200.00 

210.00 

180.00 
500.00 
100.00 


Tota 1  Cost      $  1 ,535.00 
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DATE   
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1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59501 
BRANCH  OFFICE  122  1st  Ave.  West 
Kalispsll.  r^T  59&01 


6/Tg 


■37- 


Figure  S--3 
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SITE  #'  7 
THERESA  ADAMS  S.E.  OF  ARLEE 

LOCATION  AND  EXISTING  CONDITIONS 

Site  #7  is  located  southeast  of  Arlee  on  the  Theresa  Adams  Road.  The 
hazardous  section  of  road  begins  about  one  quarter  of  a  mile  north  of 
an   intersection,  and  continues,  downgrade,  to  the  Jocko  River  Bridge 

The  most  serious  spot  in  this  section  of  road  is  the  first  sharp  curve 
north  of  the  intersection.     The  road  is  fifteen  to  twenty  feet  wide, 
with  a  gravel   surface.  -  When ^travel i ng  to  the  north,  the  sharp  curve 
occurs  at  the  same  location  as  the  beginning  of  an  8^  downgrade  around 
curve.     After  the  curve,   the  grade  flattens  to  a  3^  downgrade. 

The  degree  of  curvature  of  the  curve   is  ^2°,  with  a  super  elevation  of  0.08  ft. 
per  foot.     This  relates  to  a  design  speed  of  approximately  20  mph. 

At  the  northern  end  of  this  section  of  road   (the  Jocko  River  Crossing),  the 
downgrade  Is  up  to  ]3%,  when  entering  a  right  hand  curve.     This  curve  has  a 
degree  curvatlon  of  33°,  with  a  super  elevation  of  approximately  O.OB  ft  per 
foot.     This  relates  to  a  design  speed  of  20  mph. 

Reference  is  miade  to  Figure  7~1  and  7A-1,  which   is  the  Existing  Condition  Sketch 


the 
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TITLE  r^^^  ro.i'KAFf^ir  i^A7^<n  sr^jr^/ 

PROJ.  NO  BY;  

DATE   


-CK; 


1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59501 
BRANCH  OFFICE:  122  1st  Ave.  West 
Kalispell,  MT  59901 


EXISTING  CONDITION  SKETCH 


THERESA  ADAMS  ROAD 


TRAFFIC  COUNT    !  i-2A-3j  ^5:)^:50rA 

7  TCm^L 
SUF&f^  ^^l^VATlOKl  '    LI  *  IN  15' 


i  i 
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TITLE  LAr<f-O0.  -rr<A^;:iC  ntZ^.^D  3n'UD^r 

PROJ  NO.  BY.  

DATE   CK:  


1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59501 
BRANCH  OFFICE  122  1st  Ave.  West 
Kalispsll,  MT  59901 


SITE    4^  7 A 


EXISTING  CONDITION  SKETCH 


THERESA  ADAMS  ROAD 


rf<^FFlC  COUNT  ll-Z-4-3!  ^■^0-^:30  Ki^i 

II  TOTAL 


KBS  OF  C 'Jf<Vl^'  32/7 


UA^O  f<A{L 


GkA^/^l  pit 
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ACCIDENT  ANALYSIS 

During  the  three  year  period,    (1977  to  1979),   there  were  two  recorded  accidents 
on  this  section  of  the  Theresa  Adams  Road.     One  accident  occured  at  the  southerly 
curve  on  the  road.     This  Is  also  the  first  curve  when  driving  north.     It  was 
a  single  vehicle  accident,  caused  by  the  vehicle  going  out  of  control  on  the 
curve.     The  accident  report  also  Indicated  this  section  of  roadway  was   in  a 
washboard  condition.     There  have  been  two  other  similar  accidents  on  this  curve, 
however,  these  did  not  occur  within  the  three  year  time  period  of  this  study. 

The  other  accident  took  place  at  the  bridge  over  the  Jocko  River^.     This  location  

Is  at  the  northerly  end  of  this  study  section  of  roadway.     Shown  on  the  CoHIsIon 
Diagram,   Figure  7~2,   the  vehicle  failed  to  negotiate  the  curve  prior  to  the 
br i dge , thereby  striking  the  bridge  railing.     Reportedly,  this  accident  was 
caused  when  the  engine  quit,  m3klnq:the  pov^ier  steering  inoperative. 

The  average  accident  severity  at  this  site   Is  $10,800. 

The  average  yearly  number  of  accidents   Is  0.67  accidents  per  year,  with  a  yearly 
traffic  volume  of  0  .  033  rn  I  1  1  I  on  veh  I  c  1  es  . 

The  accident  rate  calculates  to  be  20.00  accidents  per  million  entering  vehicles 
(MEV). 
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SITE  LOCATION  THERESA  ADAMS  ROAD 
PERIOD      3  YEARS  FROM 


JAN.  1,1  97  7      jQ       DEC.  3  1,  1979 


PREPARED  BY  STAHLY  ENGINEERING  &  ASSOC. 
SITE  NO.  7 

BRIDGE 


NUMBER  OF  ACCSDENTS 


1     PROPERTY  CAf/.^GE  ONn_Y 


fNktiJPiY  OR  FATAL 


2     TOTAL  ACCIDENTS 


vSYMBOLS 


-"^^   K^OV'L"-,'3  VEHICLE 

-<-^>—  BACKING  VT>ilCLE 
-<-  —  NON-iMVOLVED  VEHICLE 
X  PEDESl'PLAN 


FAF&CED  VEHICLE 
□         FIXED  05v£5CT 
Q         FATAL  ACCIDENT 
O         IKJ^Y  ACCIDE>iT 


rrPES  OF  COLLISIONS 


-^-^ — -  REAR  EMD 
HEA.D  ON 

y  r^cT^    OUT  Of  CO^IROL 

 LEFTTlF^y! 

RIGHT  AK^GUE 


UJ 
> 

(1 
tu 

< 
> 


SHOW  FOR 
EACH  ACCiDEf^T 


1.  Ti!.'E,  DAY.  DATTE 

2.  vVE-APHER  AH'D  ROAD 
SURFACE  -  IF  Lfr^Li-SUAL 
COMD rr f ON  EXLSTED 

3.  K'lQHT  -  IF  BET\*.  cEN 
DUSK  A-KQ  DAV.'N 


Figure  7-2 
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TRAFFIC 

Peak  hour  traffic  counts  were  gathered  on  November  2k,   ISSl   from  ^:30  to  5:30 

p.m..     The  total   peak  hour  traffic  was  7-     Using  a  peak  hour  evening  factor 

of  0.076,  the  average  daily  traffic  computes  to  be  90  vehicles. 

The  capacity  of  the  roadway  for  level  of  Service  C  operation  Is  137  vehicles 
per  hour. 

The  Volume/Capacity  Ratio  is: 

v/c    -     90  -   0.027  ■-  ■ 

2k  (137)  r 

SIGHT  DISTANCE,  DRIVER  EXPECTANCY,  AND   INFORMATION  SYSTEM  DEFICI ENC IJ^ 

The  existing  sight  distance  on  the  southerly  curve   is  8O  feet  from  both  directions 

The  curve  at  the  bridge  has  a  sight  distance  of  150  feet.     Hov.'ever,   since  the 

two  lowest  sight  distances  are  used  to  determine  a  vjeighted  average,  the 

80  foot  distance  will  be  used.     The  minimum  Safe  Stopping  Sight  Distance  is 

200  feet  at  30  mph.     Therefore,  the  ratio  of  existing  to  desirable     is  80  divided 

bv  200  =  O.kO. 

The  Driver  Expectancy  for  the  southerly  curve,    is  k  from  the  south  and  2  ■'^rom 
the  northvv'est.     The  southwesterly  approach  to  the  curve  at  the  bridge  has  a 
Driver  Expectancy  of  2.     The  weighted  average  is  3-33.      (Highest   is  weighted 
twice,   next  highest,  once). 
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The   Information  System  Deficiency  for  the  southerly  curve  Is  5  from  the  south 
and  3  from  the  northwest.     The  southeasterly  approach  to  the  curve  at  the  bridge 
has  a  driver  expectancy  of  3.     The  Vv'eighted  average  is  4.35. 


HAZARD  INDEX 

The  Hazard  Index  Comp'Utat ion  Sheet  (Table  7" 1 )  indicates  the  indices  and  analysis 
parameters  derived  from  the  data  collection  efforts. 

SHORT  TERM  IMPROVEMENTS 

The  short  term  improvements  to  be  recommended,  will   give  better  signing  at-;. 
both  ends  of  this  section  of  roadv;ay.     The  recommended   improvements  are:     -  - 

1.  Install    turn     signs  with  20  mph  speed  advisory  plates 
on  each  approach  to  the  southerly  curve. 

2.  Install   new  large  signs  at  the  southerly  curve,  and  at  the  curve 
prior  to  the  Jocko  River  Bridge. 

Further   improvements,   such  as   improving  the  geometries  of  the  roadway  do  not 
appear  to  be  warranted  with  such  low  traffic  volumes.     The  i improvements  are 
shown  on  Figure  7~3  ^nd  7A~3. 


TABLE  7-2 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 
ITEM  QUANTITY  UNIT  UNIT  PRICE  COST 


Turn    sign  with  post    (30"x30")  2         '     ,      ea  iSO.OO  360.00 

20  miph  speed  advisory  plate 

(18"  X  18")  2  ea  35-00  70.00 

Large  a  r  row  sign  with  do  s  t 

(irS"  X  24")  2  ea  210.00  420.00 


"otal   Cost  SSpO.OO 
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HAZARD  INDEX 
BASIC  COMPUTATIONS 

Site  Number^  #7   Date     December  1981 

Description  Theresa  Adams  (near  Jocko  River)    s.E.   of  Arlee   

Indicator 

Nmnb'er  of  Accidents  t 

Accident  Rate" '  -v 
Accident  Severity 
Volume/Capacity  Ratio 
Sight  Distance  Ratio 
Driver  Expectancy 
Info.   System  Deficiencies 


H.I.     =     Sum  of  F 

Sum  of  h 

*  The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 

this  study.  Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.5%  strength  of  evaluation  relative  to  the  IKWA  Method. 

TABLE  7-1 


Indicator  Partial 
Data  Value  Value  Weight  H.I.'s 


artial  H. I. ' s 

pplicable  Weights  ^"o^l   "  62.084 


0.67 

acc/yr 

12 

X 

0. 

145  :=: 

-  1.740  ^ 

20.00 

acc/MEV 

]00 

X 

0. 

199  = 

19.900 

10,800 

dollars 

66 

X 

0. 

169  = 

11.154 

.027 

12 

X 

0. 

0  73  - 

0.876 

0.40 

(wt .avg. 

) 

100 

X 

0. 

056  = 

6.600 

3.33 

(wt . avg . 

) 

56 

X 

0. 

132  = 

7.392 

4.33 

(wt . avg . 

) 

72 

X 

0. 

102  = 

7.  344 

SUl-iS : 

G. 

886* 

55.006 
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PROJ  NO   BY:  
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1  SOUTH  DAKOTA  «  HELENA,  MONTANA  59601 
BRANCH  OFFICE;  122  1s{  Ave.  V/est 
Kalispell,  MT  59901 


SHORT  TERM  I M  P  R  O  V  E  M.E  N  T  S 


THERESA  ADAMS  ROAD 


TRAFFIC  07UNT    }  !-Z4'3l  4^59-5:: ORki 
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Figure  7  -  v3 
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PROJ  NO.  BY:  .  

 CK:  


DATE 


1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59601 
BRANCH  OFFICE;  122  1st  Ave.  West 
KsttspeH,  MT  5S^1 


3/TB    4  7A 


SHORT  TERM  IMPROVEMENTS 
THERESA  ADAMS  ROAD 


TJ^FFIC  COUNT  li'Z^S!  4-X>'^-3C?  I?M. 
NORThl  &OUNO  4- 

//  "TOrAl 


SB- 


Figure  7  A  -  3 


SITE  #  8 


County  Road  N.W.  of  St.  Ignatius 
LOCATION  AND  EXISTING  CONDITIONS 

Site  #8  Is  located  northwest  of  St.    Ignatius.     It   is  four  miles  north  and  then 
four  miles  Vv'est  of  Highway  ttSB- 

This   location   is  a  curve  on  the  main  road.     While  traveling  to  the  v;est,  a 
straight  road  exists  for  four  miles  prior  to  the  curve. 

The  degree  of  curvature  of  the  curve  is  32"^,  with  virtually  no'  super  elevation. 
This  relates  to  a  design  speed  of  17  mph.     Also,  beginning  with  the  curve, 
is  a  downslope  of  1%.     The  outside  of  the  curve  is  a  steep  embankment. 

The  roadway   is  approximately   18  feet  wide  with  asphalt  surfacing  from  the  curve 
east,  and  gravel   surfacing  from  the  curve  west.     There  is  a  short  section  of 
guardrail,   in  the  area  of  the  steep  embankment.     There  is  also  an  existing 
curve  sign  about  ^20  feet  to  the  east  of  the  curve. 

Reference  is  made  to  Figure  8-1  which  is  the  Existing  Condition  Sketch. 
ACCIDENT  ANALYSIS 

During  the  three  year  period,    (1977  to  1979),  there  were  five  recorded  accidents 
on  this  section  of   roadway.     The  Collision  Diagram,   Figure  8-2,    indicates  the 
types  of  accidents,  and  the  Accident  Summary  Sheet  shows     different  conditions 
that  existed  at  the  time  of  the  accidents. 
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1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59S01 
BRANCH  OFFICE:  122  1st  Ave.  West 
Kalispell,  MT  59901 


TITLE  U  „;^^  f 

PROJ  NO  BY;  

 CK:  


DATE 


EXISTING  CONDITION  SKETCH 


COUNTY  ROAD 


a;4 


o 


s 


ON 


"1 


.3  A 

1 H 


SITE  LOCATIOM        COUNTY  ROAD  

PERIOD      3  YEARS         FRO  M       JAN.  1,  1977 


O 


DEC.  3  1.  197  9 


PREPARED  BY 
SITE  NO.  3 


STAHLY  ENGINEERING  &  ASSOC. 


2200  FR(.  SEPT.21.  1979 


K'U!.3ER  OF  ACCIDENTS 


2__  PROPERTY  CAfvl^GE  C^^LY 
3     IS'Jfj:^Y  FATAL 


5     TOTAL  ACC!D3^TS 


SYKS30LS 


  MOVL'^G  V'EHfCLE 

»y —  EACKiNG  VEHICLE 
-  NO*v-:^v\'OLVED  VE?n!CLE 

 PEDESTrt'ik.N 

?A.=:KED  VEH  iCL£ 
□         FIXED  03JECT 
O         FATAL  ACCiDENT 
O         IHJS^Y  ACCIDEhTT 


TYPES  OF  COLLSSJOKS 


HEAD  ON 
SiDE  SWIPE 
OUT  Or  GONlTfOL 
LEFT  PJ;^ 
RIGHT  Ah^GLE 


SHOW  FOR 
EACH  ACCIDE^^T 


1.  TIK> 


;AY  DA'ilz 


2.  WEATHER  AND  ROAD 
SU^- AGE  -  tF  Ut^jSUAL 
OCN'DiTtON  EXISTED 

3.  KMGHT  -  IF  BETWEEN 
DUSK  AND  DAWN 
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Figure  3  -  2 
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As  shown,   three  of  the  accidents  occured  at  the  first  curve  when  traveling 
to  the  vjest.     Two  of  these  were  single  vehicle  accidents,  where  the  vehicles 
went  over  the  embankment  after  failing  to  negotiate  the  curve.     The  other  accident 
on  the  curve  involved  two  vehicles  hitting  head-on.       The  remaining  two  accidents 
occured  within  the  curvy  section  of  roadway.     Both  were  single  vehicle  accidents, 
and   involved  speeds  which  were  too  fast  for  the  condition  of  the  roadway.  The 
average  accident  severity  at  this  site   is  $13,2^0. 

The  average  yearly  number  of  accidents   is  1.67  accidents  per  year,  with  a  yearly 
traffic  volume  of  O.O65  million  vehicles. 

The  accident  rate  calculates  to  be  25.69  accidents  per  million  entering  vehicles 
(MEV) . 

TRAFFIC 

Peak  hour  traffic  counts  were  gathered  on  November  2k,   1S81   from  7:30  to  8:30 
a.m..       The  total   peak  hour  traffic  was  factored  using  a  morning  factor  of 
0.056.     This  resulted  In  an  average  daily  traffic  of   I60  ADT. ■ 

The  capacity  of  the  roadway  for  level  of  Service  C  operation   is  110  vehicles 
per  hour.     The  Volume/Capacity  Ratio  Is: 

V/C      =      ]G0_  =0.061 

2k  (no) 
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GRAPHIC  SUMMARY  OF  VEHICLE  MOVEMENTS 


Intersection  of ^  curve  on  county  road 
A  n  d__  :  ^  


C  ou  nty. 


LAKE 


Site 


8 


n«t^  NOV.  24.   1  981 
DAY  TUESDAY 
Time  a,m.ZiA0_j:O__8j30. 
p.  m»  


O  b  s  erv  er_ 


Street  H a  m 3 
COUNTY  ROAD 


f  0 1  a  f  E  ft  t  6  r  I  n  g 

a.m. 

p .  in. 

U/S 

S 

E  /  W 

4 

Total 

10 
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SIGHT  DISTANCE,  DRIVER  EXPECTANCY,  AND   INFORMATION  SYSTEM  DEFICIENCIES 


The  existing  sight  distance  at  this  curve   is  100  feet.     ihe  minimum  Safe  Stopping 
Sight  Distance  is  200  feet  at  30  mph.       Therefore,  the  ratio  of  existing  to 
desirable  is  100  divided  by  200  -  0.5. 

The  driver  expectancy  is  2  from  the  vjest,  and  h  from  the  east  giving  a  weighted 
average  of  3.33.     (Highest   is  weighted  twice,  next  highest,  once). 

The   information  System  Deficiency  from  the  west  is  3,  and  the  east   is  ^4,  giving 
a  weighted  average  of  3-67. 

HAZARD  INDEX 

The  Hazard  Index  Computation  sheet  (Table  8-1)  indicates  the  indices  and  analysis 
parameters  derived  from  the  data  collection  efforts. 

SHORT  TERM  IMPROVEMENTS 

The  short  term  improvements  to  be  recommended  will   provide  signing  to  make 
the  driver  more  aware  of  an  approaching  curve.     This   is  necessary,  since  prior 
to  the  curve,  a   long  section  of  straight  roadway  exists. 

The  recommended   improvements  are: 

1.  Remove  curve  sign  and   Install   turn  sign  vnth  a   15  iTiph  speed 
advi  sory  pi  ate  . 

2.  Install   k  chevron  alignment  signs  at  the  curve. 
The  recommended   improvements  are  shown  on  Figure  8-3- 
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HAZAJID  IKDEX 
BASIC  COMPUTATIONS 

Site  Nurober  #8   Date     December  1981  

Description      County  Road  (Ami.  W  of  44  Bar  on  -;:--93)    >q^y,   pf  st .  Ignatius 


Indicator 

Data  Value 

Indicator 
Value 

Weight 

Partial 
H.I. ' s 

Number  of  Accidents    ;  ■  i- 

1.67 

acc/yr 

28 

A. 

W  «  _L  '-r  _^  - 

Accident  Rate 

25.69 

acc/^SV 

100 

X 

0.199  = 

19.900 

Accident  Severity 

13,240 

dollars 

72 

X 

0.169  = 

12.168 

Volume/Capacity  Ratio 

.061 

21 

X 

0.073  - 

1.533 

Sight  Distance  Ratio 

0.50 

(wt .avg 

.) 

100 

X 

0.056  = 

6.600 

Driver  Expectancy 

3.33 

(wt .avg 

.) 

56 

X 

0.132  = 

7.392 

Info.   System  Deficiencies 

3.67 

(wt . avg 

.) 

61 

X 

0.102  = 

6  .222 

SUMS : 

0.886* 

57.875 

H.I.     =     Sum  of 

Partial  H. 

I.  's 

57. 

875 

65.  322 

Sum  of 

Applicable 

Weights 

0 

.886 

*  The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 

this  study.  Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHl-JA  Method. 


TABLE  8-1 
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TITLE   l-tKB-^  C-O.JJiU-rJC  J-J-7CtKJ?__  S^J£Y 

PROJ  NO   3Y.  

 CK:  . 


DATE 


1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59S01 
BRANCH  OFFICE  122  1sl  Ave.  West 
Kalispell,  MT  59501 


SHORT  TERM  IMPROVEMENTS 


COUNTY  ROAD 


STEEP  E^ABAUKMEUT 


O  - 


s 


TABLE  8-2 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 


ITEM 


QUANTITY 


UN  IT 


UNIT  PRICE  COST 


"urn  Sign   (30"  x  30") 


ea 


180.00 


IBO.OO 


15  rnph  speed  advisory  plate 
(18"  X  18") 


ea 


35.00 


35.00 


Double  Chevron  Aliqnment  sign 
with  post   (18"  X  2^1") 

Single  Chevron  Alignraent 
Sign  with  post    (l8"  x  2A") 


ea 


ea 


180.00 


30.00 


5^0.00 


1 30.00 


TOTAL  COST     $  885. 00 


-108- 


1 


< 

00 
uj 

h; 
CO 


{ 


( 


SITE  #  8A 
COUNTY  ROAD  N.W.   ST.  IGNATIUS 


LOCATION  AND  EXISTING  CONDITIONS 

Site  #  8A  Is  located  one  mile  north  of  site  8,  and  is  five  miles  north  and 
four  miles  west  of  St.  Ignatius. 

The  location   is  a  curve.     While  traveling  to  the  west,  a  straight  road  exists 
prior  to  the  curve.     The  degree  of  curvature  of  the  curve  is  about  51°  with 
a  super  elevation  of  about   .05  feet  per  foot.     This  relates  to  a  design  speed 
of  a   little  less  than   16  mph.     There   is  a  downgrade  on  each  side  of  the  curve. - 

The  roadway   is   l8  feet  wide  with  gravel    surfacing.      It   is  an  extremely  low 
volume  road.     The  outside  of  the  curve  has  a  steep  embankment,  V'jhich   is  protected 
by  a  short  section  of  guardrail. 

Reference  is  made  to  Figure  8A-1  which  is  the  Existing  Condition  Sketch. 
ACCIDENT  ANALYSIS 

During  the  three  year  period   (1977  to  1979)   there  were  no  recorded  accidents 
at  this  site.     However,   there  was  known  to  be  a  least  one  non-recorded  accident. 
This   is  a  much  less  travel    roadway  than  Site  8,  but   It  iias  the  accident  potential 
of  SI te  8. 
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TITLE  J^^_Cl2^1£A^^:LJd^ZJJr£>^S--l^^ 

PROJ  NO  BY  

DATE  


XK; 


1  SOUTH  DAKOTA  •  HELENA,  MONTANA  59501 
BRANCH  OFFfCE:  122  1st  Ave.  West 
Kalispell,  MT  59901 


EXISTING  CONDITION  SKETCH 


CO  JJ  NTY  RO  AJD 

■  TOTAL 


^■BGR,BB  OF  CURVa 


TRAFFIC 

Peak  hour  counts  were  gathered  on  November  2k,   1981   from  7:30  to  8:30  a.m.. 

The  peak  hour  traffic  was  factored  using  a  morning  factor  of  0.056.     This  resulted 

in  an  average  daily  traffic  of  30  ADT. 

I 

The  capacity  of  the  roadway  for  level  of  Service  C  operation   is  110  vehicles 
per  hour.     The  Volume/Capacity  Ratio  is: 

V/C        =  30  =  0.011 

2k  (110) 

I 

SIGHT  DISTANCE,   DRIVER  EXPECTANCY,  AND  INFORMATION  SYSTEM  DEFICIENCIES 
The  existing  Sight  Distance  at  this  curve   is   100  feet.     The  minimum  Safe  Stopping 
Sight  Distance  is  200  feet  at  30  mph.     Therefore,   the  ratio  of  existing  to 
desirable  is  100  divided  by  200     =  0.5- 

The  Driver  Expectancy  Is  2  from  the  west  and  k  from  the  east  qiving  a 
vjeighted  average  of  3-33-      (Highest  is  weighted  twice,  next  highest,  once). 

The   Informalton  System  Deflclence   is  3  from  the  west  and  k  from  the  east,  giving 
a  weighted  average  of  3-67. 

HAZARD  INDEX 

The  Hazard  Index  Computation  Sheet  (Table  8A-1)  Indicates  the  Indices  and  analysis 
parameters  derived  from  the  data  colleclion  efforts. 


\ 
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HAZATID  INDEX 
BASIC  COMPUTATIONS 

Site  Nunber         #8A   Date      i^ppp-^i^p-r  iq^-i 


Description            County  Road 

N.W.    St.  Isnatius 

Indicator 

Indicator 
Data  Value  Value 

Weight 

Part 
H.I 

ial 
. 's 

Number  of  Accidents 

0 

acc/yr  0 

X 

0.145  - 

0 

Accident  P^ate  - 

0 

accAEEV  0 

X 

0.199  = 

0 

Accident  Severity 

0 

dollars  0 

X 

0.169  = 

0 

Voluine /Capacity  Ratio 

0. 11 

7 

X 

0.073  = 

0. 

511 

Sight  Distance  Ratio 

0.50 

(wt.avg.)  100 

X 

0.066  = 

6. 

600 

Driver  Expectancy 

3.33 

(wt.avg.)  56 

X 

0.132  = 

7. 

392 

Info.   System  Deficiencies 

3.67 

(wt.avg.)  61 

X 

0.102  = 

6. 

222 

SUMS : 

0.886* 

20. 

725 

H.I.     =     Sum  of  Partial  H. 

I.  's 

23. 392 

Sum  of  Applicable 

Weights 

?0.79S 
0.886 

*  The  "Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  were  omitted  from 

this  study.  Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHV7A  >'ethod. 


TABLE  8A-1 

I 
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SHORT  TERM  IMPROVEMENTS 

The  short  term  Improvements  to  be  recommended  will   provide  signing  to  m,ake 

the  driver  more  av;are  of  an  approaching  curve.  This  is  necessary,  since  prior 
to  the  curve,  a  long  section  of  straight  roadway  exists. 


i he  recommended  improvements  are: 

1.  Install   turn  signs  and   15  rnph  speed  advisory  plates 

2.  Install    A  chevron  alignment  signs  at  the  curve. 

3 .  I  nsta 1 1   De 1  I nea  tor s 

The  recommended  Improvements  are  shown  on  Figure  8A-3. 

TABLE  8A-2 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 


ITEM 


QUANT  1 TY 


UN  IT 


UNIT  PRICE  COST 


Turn  Sign   (3O"  x  30")  2 

15  iTiph  speed  advisory  plate 
(18"  X  18"  )  2 

Double  Chevron  Alignment  Sign 
with  post    (18"  X  2^")  3 

Single  Chevron  Alignment 

sign  with  post   (I8"  x  24")  1 


ea 


Delineators,   Design  A 


18 


ea 


ea 


ea 


ea 


1 80.00 


35.00 


1 80.00 


30.00 


70.00 


5'-40.00 


Total  Cost 


30.00  130.00 
20-^0  360.00 
bl ,230.00 
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1  SOUTH  DAKOTA  »  HELENA,  MONTANA  59501 
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SHORT  TERM  IMPROVEMENTS 
COUNTY  ROAO 

^  TOTAL 
S'JRSR   BL e  VA TION  .  f  IN  J 3 ' 


DBGR^B  of  CURV5 


f\EfAO'/E  EXISTiKlG  SIGU 
.^.UO  fU STALL    iJEi^   TUPJJ  SIQ.US 
AUD  SPEED  AOVISOf^y  PLATES. 
SO  "  X  30 "  iA/f  -//?  ^  lAJ  !  -1L, 
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SITE  #9 


COUNTY  ROAD  S.   E.   OF  ROK'AN 


LOCATION  AND  EXISTING  CONDITIONS 

Site  #9  is  located  southeast  of  Ronan.    in  the  vicinity  of  the  Clarice  Paul 
HomeSite  Subdivision.       The  location   is  a  curve,  with  a  drive  serving  several 
homes  taking  off  of  the  curve.     Also,  a  short  distance  to  the  north  of  the 
curve,    Is  the  exit  from  the  Clarice  Paul  Hornesites. 

The  road  surface  was  paved  a  few  years  ago.     The  paved  width  is  2k  feet  with 
the  curve  widened  to  30  feet.     The  degree  of  curvature  of  the  curve  is  about 
57°5  with  a  super  elevation  of  0,027  feet  per  foot.     This  relates  to  a  design 
speed  of  less  than  17  mph. 

The  inside  of  the  curve  does  have  trees  growing,  which  If  not  maintained,  cou 
cause  sight  distance  problems. 

Reference   is  made  to  Figure  9~1  which   is  the  Existing  Condition  Sketch. 
ACC IDENT  ANALYSI S 


During  the  three  year  period  (1977  to  19/9),  there  were  two  accidents  at  this 
1  oca  1 1  on  . 

The  Collision  Diagram,   Figure  3~2 ,    Indicates  the  types  of  accidents,   and  the 
Accident  Summary  Sheet,   shows  different  conditions  that  existed  at  the  time 
of  the  accidents. 
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SITE  LOCATION  COUNTY  ROAD  AT  CLARICE  PAUL  HOMESITES  ENTRANCE 
PERIOD      3  YEARS         FROM       JAN.  1.1  977      y  O       DEC.  31.  1979 
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The  first  accident   Involved  two  cars  on  the  curve,  going  in  opposite  directions. 
The  roadway  v^as   icy,  and  the  report  stated  that  the  road  Vv^as  also  rutted.  In 
addition,   the  brush  on  the   inside  of  the  curve  reduced  the  sight  distance. 
The  second  accident   involved     two  cars  at  the  Clarice  Paul   Homesites  exit, 
located  just  north  of  the  curve.     The  driver  of  the  vehicle     had  his  vision 
reduced  because  of  dust  from  a  passing  vehicle.     Since  this  time  the  road  has 
been  paved. 

The  average  accident  severity  at  this  site   is  $9,^-tOO. 

The  average  yearly  number  of  accidents  is  O.67  accidents  per  year,  with  a  yearly 
traffic  volume  of  O.O8O  million  vehicles. 


The  accident  rate  calculates  to  be  8.33  accidents  per  million  entering  vehicles 
(KEV)  . 

TRAFFIC 

Peak  hour  traffic  counts  were  gathered  on  November  2k,    I38I,   from  ^ : 30  to  5:30 
p.m.. 


Reference  is  m.ade  to  the  Graphic  Summary 
at  the  curve.  The  peak  hour  traffic  was 
factor  of  0.076,  giving  an  average  daily 

The  capacity  of  the  roadway  for   level  of 

per  hour.     The  Volume/Capacity  Ratio  is: 

V/C       =  ^20 

Zk  (220) 


which  shows  the  vehicle  miovement 
factored  using  a  peak  hour  evening 
traffic  of  220  ADT. 

Service  C  operation   is  220  vehicles 
0.0^2 
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GRAPHIC  SUMMARY  OF  VEHICLE  MOVEMENTS 


r  r^f      COUNTY  ROAD  AND 

Intersectton  oi  

And      CLARICE  PAUL  HOMESiTES  ENTRANCE 

County   

Site  9  


n^t^   NOV.  23.    1  93  1 
PAY  MONDAY 
Time  a.m.  


4:3  0  TO  5:3  0 


O  bserver. 


[  11  d  i  c  a  t  e  H  o  r  t  h 


E/ W 


Tc 


18 


S I GHT  DISTANCE,   DRIVER  EXPECTANCY,  AND   INFORMATION  SYSTEM  DEFICIENCIES 
The  existing  Sight  Distance  at  this  curve  is  150  feet.     The  minimum  Safe  Stopping 
Sight  Distance  is  200  feet  at  30  mph.     Therefore,  the  ratio  of  existing  to 
desirable  is  1 50  divided  by  200  -  0,75. 

The  Driver  Expectancy  is  2  from  the  north  and  2  from  the  east,  giving  a  v^eighted 
average  of  2, 

The   Information  System  Deficiency   is  k  from  both  the  north  and  the  east,  giving 
a  weighted  average  of  h . 

HAZARD  INDEX  :^ 

The  Hazard   Index  Computation  Sheet(Table  3-1)    indicates  the  indices  and  analysis 
parameters  derived  from  the  data  collection  efforts. 

SHORT  TERM  IMPROVEMENTS 

The  short  term  i mprovemients  recommended,  will   help  make  the  driver  more  aware 

of  the  sharp  curve.     This   Is  especially  necessary  since  the  road  has  been  upgraded 

with  paving,  and  the  speeds  become  higher. 

The  recommended   improvements  are: 

1.  Install   new  turn  signs  with  15  mph  advisory  speed 
plates  on  the  approachs. 

2.  Remove       the  existing  curve  sign  on  the  east  approach. 

3.  Install   delineators  at  ^5'   spacing  on  each  side  of  the 
roadway  throughout  the  curve. 

k.     KeeD  trees  and  shrubbery  clear  on  the   inside  of  the  curve. 

(This   is  presently  sa t i sf ac lory )  - 

The  improvements  are  shown  on  Figure  9~3- 


HAZAED  INDEX 
BASIC  COl^ffUTATIONS 


Site  N-oinber  ^ 


Bat  e    December  1981 


iscription    Countv  Road  S.E.  Ron an 


Indicator 

Number  of  Accidents 
Accident  Rate"=^~^ 
Accident  Severity 
Volunje/Capacity  Ratio 
Sight  Distance  Pvatio 
Driver  Expectancy 
Info.   Svstein  Deficiencies 


Data  Value 


0.67  acc/yr 


Indicator 
Value 


8.38  acc/>SV 


9400  dollars 


042 


1  2 


100 


62_ 
17 


0.75       (vt.avg.)  57 


2.00       (wt.avg.)  33 


4.00       (wt.avg.)  67 


SUllS: 


Weight 

X  0.145 

X  0.199 

X  0.169 

X  0.073 

X  0.056 

X  0.132 

X  0.102 


0.886* 


Partial 
H .  I .  '  s 


1. 

740 

19 

.900 

10 

.478 

1. 

241 

3. 

762 

4. 

356 

6. 

S34 

^8  , 

"^1 1 

H.I, 


S^jm  of  Partial  H.  I. ' s 
Sum  of  A_pplicable  Weights 


0.SS6 


54 . 527 


Tlie  "Erratic  Ifeneuvers"  and  "Traffic  Conflicts"  indices  vere  oixiitted  from 
this  study.     Therefore  the  weight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FUl'JA  liethod. 
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SHORTVTE;RM  [  M  P  R  O  V  E  M  E  N  T  S 

COUNTY  ROAD  AT  CLARICE  PAUL  HOMESiTES  ENTRANCE 
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TABLE  9-2 
COST  ESTIMATE 
SHORT  TERM  iMFROVEHENTS 


'EM 


QUANTITY 


UNIT 


UNIT  PRICE 


COST 


New  turn  sians  with  posts 


(30"  X  30") 


New  speed  advisory  plates 

(18'  X  18")  2 


De 1 i  neators 


18 


ea 


180.00 


ea  --.  35.00 
ea  20.00 

Total  Cost 


360.00 

70.00 

360.00 
$  790.00 
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SITE  #  10 
FAS  530  COUNTY  ROAD  EAST  OF  RCNAN 


LOCATION  AND  EXISTING  CONDITIONS 

Site  #10  is  located  about  1^  miles  east  of  Ronan.     The  location   is  the  east- 
v^est  county  road  from  the  intersection  of  Cemetary  Raod  to  about  0.9  miles 
to  the  east. 

The  road  surface   is  paved  to  a  width  of  22  feet.     The  road  presently  has  gravel 
shoulders,  which  would  make  it  possible  to  provide  a  wider  paved  roadway.  The 
roadvjay  is  straight,  with  numerous  private  drive  entrances  on  each  side.  In 
this  section  of  the  road,   there  are  21   private  drives  on  the  north  side  and 
12  private  drives  on  the  south  side.     The  road  has  a  posted  speed   limiit  of 
35  mph. 

Reference   is  made  to  Figure  10-1,  which   is  the  Existing  Condition  Sketch. 
ACC I  DENT  ANALYS I S 

During  the  three  year  period,  (1977  to  1979),  there  vjere  three  accidents  on 
this  section  of  roadway.  Reference  Is  made  to  the  Colli  son  Diagram,  Figure 
10-2,  and  the  following  Accident  Summary  Sheet,   for  futher  details  on  the  accidents 


Two  accidents  invovled  single  vehicles  leaving  the  roadway.  One  Involved  alcohol 
and  speed  too  fast  for  road  conditions.     The  other   Involved  an   icy  roadway. 

The  other  accident   involved  a  vehicle  passing  another  while  attempting  a  left, 
turn   Into  a  private  driveway. 
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Figure  10-1 
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The  average  accident  severity  at  this   location   is  SS.kGj. 

The  average  yearly  number  of  accidents  is  1.00  accidents  per  year,  Vv'ith  a  yearly 
traffic  volume  of  0.3^5  million  vehicles. 

The  accident   rate  calculates  to  be  2. SO  accidents  per  million  entering  vehicles 
(MEV) . 

TRAFFIC 

Peak  hour  traffic  counts  were  gathered  on  November  2k,   ISSl   from  7^30  to  8:30 
a.m..     The  peak  hour  count  was  factored  using  a  peak  hour  morning  factor  of 
0.056.     The  average  daily  traffic  computes  to  be  S^o  ADT. 

The  capacity  of  the  roadway  for  level  of  Service  C  operation   is  312  vohicies 
per  hour.     The  Volume/Capacity  Ratio  is:  ,l 

v/c   -      9A6  =  0.126 

2k  (312) 

SIGHT  DISTANCE,   DRIVER  EXPECTANCY,  AND   I  N'FOR.MAT  I  ON  SVSTE M  DEF  IC  !  E  NCI  ES 
The  existing  Sight  Distance  at  the  crest  of  the'  hi  11   at  the  east  end  of  this 
section   is  200  feet.     The  minimum  Safe  Stopping  Sight   Distance   is  275  feet  at 
35  nph,   the  posted  speed  limit.     Therefore,   the  ratio  of  existing  to  desirable 
is  200  divided  by  275  =  0.73. 

The  Driver  Expectancy   is  2  from  both  directions. 

The   Information  System  Deficiency   is  3  from  both  directions. 
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HAZARD  INDEX 

The  Hazard  Index  Computation  Sheet  (Table  10-1)  Indicates  the  indices  and  analysis 
parameters  derived  from  the  data  collection  efforts. 

SHORT  TERM  IMPROVEMENTS 

The  roadway  presently  has  a  35  mph  posted  speed  limit.      It  has  also  been  recently 
VJidened.      It  could  be  suggested  that  stronger  enforcement  of  the  speed  limit, 
might  help  reduce  the  accidents.     Several   of  the  acci  c'ents   involved  excessive 
speed . 

The  recommended   improvement   is  to  install   delineators  along  each  side  of  the  i 
roadway  for  the  entire  section.  -- 

The  i n"ip rovemen t s  are  shown  on  Figure  10-3- 

I 

TABLE  10-2 
COST  ESTIMATE 
SHORT  TERM  IMPROVEMENTS 

ITEM  QUANTITY  UN  IT  UNIT  PRICE  COST 


Del  i  neators 


ea  S20.00 

Total  Cost 


3  360.00 
S9b0.00 


fazajud  index 


BASIC  CO>IPUTATIO"NS 


Site  Nu^er 


Date         December  1981 


Description    tAS  530  Courity  Read  East  of  Ror.an 


Indicator 


.no ica  tor 


Data  Value 


Weight 


Partial 
H.I. 's 


Nuiiiber  of  Accidents  .r  ': £ 

Accident  Rate 

Accident  Severity 

Volunie/Capacity  Ratio 

Sight  Distance  Ratio 

Driver  Expectancy 

Info.   System  Deficiencies 


1 .  00   acc/yr 

2.90  acc/>?EV 


21 


55 


_8A6Z__  c^ollars   ^5_9_ 

.  126   31^ 

0_.73   (^t.avg.)  61 

2.00  Ovt.avg.)  33 


X  0.145 

X  0.199 

X  0.159 

X  0.073 

X  0.066 

X  0.132 


3.045 


3.00       (wt.avg.)       50  x  0.102 


SUl^lS: 


0.886* 


10 

.945 

9 . 

2  . 

263 

4  . 

026 

4. 

356 

5 . 

100 

706 

H.I 


Sun!  of  "Partial  H.I. ' s 
Sum  of  Applicable  Weights 


0.886 


44.815 


Thie  ^'Erratic  Maneuvers"  and  "Traffic  Conflicts"  indices  vere  omitted  from 
this  study.     Tlierefore  the  veight  factors  do  not  total  1.00  and  all  sites  will 
be  ranked  on  an  88.6%  strength  of  evaluation  relative  to  the  FHWA  Method. 


10-1 
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Figure  10-3 


